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111 this study, we propose an innovative achievement accumulation (AA) 
approach to computer-aided language learning (CALL). The approach is based on 
theories of achievement motivation to encourage learners to master the knowledge 
and satisfy performance goals. In traditional CALL programmes, students are asked 
to complete lessons of activities. Students move from lesson to lesson and complete 
a series of learning activities or tasks. AA offers a new paradigm of thinking. 
Students achieve by accumulating learning tasks and have a strong sense of progress 
in learning. 
We formulated the AA approach and compared with traditional CALL 
approaches. We identified five key features for a CALL system implementing the 
A A approach; namely, learning objective, assessable learning tasks, personalized 
master bank, scheduled revision, and learning progress. Each task represents a 
knowledge or skill that students are supposed to master. If we have a sufficiently 
large number of representative tasks, and if a student can master all the tasks, we can 
conclude that the student has achieved the required level of competency. As a result, 
students learn by accumulating these tasks to build up their competency. 
We applied the AA approach to the problem of vocabulary building. 
Researchers have proposed different strategies for vocabulary building - dictionaries, 
vocabulary cards, word lists, and extensive reading. We provided a dictionary for 
learners to learn new words, a master word bank to store the words for each learner, 
and graded word lists for students to accumulate their vocabulary. We implemented 
a revision mechanism for students to revise their words at scheduled intervals. 
Results showed that students could accumulate thousands of words in a short period 
of time, and attained at a high retention of close to 90%. We surveyed the literature 
and could not find other studies that a learner can accumulate thousands of words 
representing his personal vocabulary, and know exactly how many words he or she 
has accumulated. 
To evaluate the effectiveness of AA, we conducted a comparative study of 168 
secondary school students, divided into six groups, to learn vocabulary over two 
months. Results showed that (1) students with AA accumulate more words than 
those without AA; (2) students with master bank and ranking accumulate more words 
than those without; (3) students with adaptive revision accumulate more words than 
those who use complete revision; (4) students with scheduled revisions have a higher 
learning gain scores than those without; and (5) students with adaptive revisions have 
a similar gain score as those with complete revision. In conclusion, students using 
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Chapter 1: Introduction 
Computer-aided language learning (CALL), according to Levy (1997), is the 
"search for and study of applications of the computer in language teaching and 
learning". CALL derives its name from CAI (Computer-Aided Instruction), the use of 
computer to facilitate teaching, and CAL (Computer-Aided Learning), the use of a 
computer program for self-learning. CALL focuses on learning, not teaching. Though 
CALL software might be used to support teaching, it is primarily designed as a 
student-centered system to facilitate self-paced learning. 
CALL is a hot research field as researchers find ways to enhance language 
learning with the use of computer technology. CALL is inter-disciplinary in nature 
(Levy, 1997), encompassing works relating to learning theories, technologies, 
pedagogies, methodologies, user training, system management, etc. Organizations 
have been established to promote CALL, mostly notably EUROCALL^ CALICO^, 
APACALIA and lALLT^ Together with regional CALL bodies, WORLDCALL was 
established to enhance computer-assisted language teaching and learning in the global 
community^. Conferences such as EUROCALL and WorldCALL are held every year, 
and journals such as the CALICO Journal, Computer Assisted Language Learning: an 
International Journal, and Re CALL (European Association for Computer Assisted 
Language Learning) are dedicated to research publications related to CALL. 
In this chapter, we give an introduction of CALL to put our research into context. 
We first review CALL - its development, potentials, and challenges. We then discuss 
the motivation for our work - to enhance the effectiveness and motivation of CALL 
by meeting three considerations: awareness, personalization and revision. Finally, we 
outline the work of each chapter in this thesis. 
1.1 CALL Review 
The existence of CALL has been recognizable in the academic literature for the 
last forty years. According to Graham Davies (2007), CALL began in 1960s with big 
European Association for Computer-Assisted Language Learning (http://www.eurocall-languages.org/) 
The Computer-Aided Language Instruction Consortium, US-based (http://calico.org/) 
The Asia-Pacific Association for Computer-Assisted Language Learning (http://www.apacall.org/guests.html) 
International Association for Language Learning Technology (http://www.iallt.org) 
World Computer-Aided Language Learning (http://www.worldcall.org/) 
mainframe computers. With the advent of microcomputers in the 1970s, and the 
proliferation of personal computers (PCs) in the 1980s, researchers, technologists, and 
educators created various CALL programs to facilitate language learning. 
Professional associations such as CALICO (1983) & EUROCALL (1986) were 
established regionally and worldwide. With the advent of the web in the 1990s, the 
development of CALL turned a new page. Web-based language learning materials 
proliferated and new paradigms were developed based on the community nature of the 
Internet. 
CALL Development 
111 the earliest stage, CALL software were mostly standalone applications which 
provide simple text-based drills and practices (Warschauer, 1996) — multiple choices, 
fill-in-the-blanks, vocabulary cards, and sentence reconstruction, etc. Students receive 
a simple feedback from these exercises — correct or wrong. These exercises essentially 
are online, digitized form of paper counterparts. 
As technology improved, CALL software started to offer multimedia capabilities, 
based on images, audio clips and videos. Multimedia packages integrate reading, 
writing, speaking and listening activities, offering authentic language learning 
experiences such as listening to news, stories, and video conversations. Students can 
record their own reading. CALL software also started to allow students to learn at 
their own pace by storing their learning progress. 
World Wide Web emerged in the 1990s. It quickly offered new possibilities and 
opened up new forms of language learning. Web concordance and collaborative 
writing are now possible and becoming popular. The Internet enabled more 
interactions and communications between students and teachers. Learners can now 
share ideas, engage in conversations, and collaborate to tackle a problem in the form 
of a knowledge community (Kwok & Tan, 2004), and leam from one another through 
peer-tutoring (Wentzel, 1999). 
CALL Potentials 
The development of CALL is closely related to the development of information 
and communication technologies (ICT). Researchers and educators are interested in 
CALL because ICT offers the following promising benefits: 
a. Multimedia — CALL software offers authentic language experiences by 
integrating reading materials, video clips, and sound in language tasks. Users are 
more motivated with real-life scenarios that they can imitate the sounds, accents 
and intonations of the conversations, e.g. BBC Learning English^. 
b. Autonomy - CALL offers a selection of activities for learners to leam. Learners 
can interact with the system and control their own learning pace. They can repeat 
an activity if necessary. Autonomy puts learners in control of their learning 
which can train them to become independent (Ruiz, 2005, P. 101). 
c. Feedback — CALL offers instant feedback which is not possible with paper-based 
exercises. Learners know what is wrong immediately so that they can correct 
their mistakes. For example PLASER (Mak et al., 2003) and SLIM (Rodolfo, 
2002) offer immediate feedback to learners' recordings, to help learners correct 
their pronunciation errors. 
d. User Data - CALL systems can store the learning results automatically (Lyle & 
Robert, 2003). For example, course management systems such as Moodle^ allow 
learners to view their own progress and compare with other learners. Awareness 
of own progress offers a sense of progress and achievement, and encourages 
users to continue with their learning. 
e. Community - Discussion forums, chat rooms, and message boards are common 
features of CALL systems. They allow students to ask questions and get answers 
from the teacher, or interact with other students to collaborate on projects. As a 
result, their language ability is enhanced through communication (Lai & Zhao, 
2006). 
f. Useful Tools - Most CALL systems offer tools such as dictionaries, 
encyclopedias, concordancers, schedulers, and web links for learners to expand 
their horizons. Together with word processors (e.g., Microsoft Word) and 
presentation software (e.g., Microsoft PowerPoint), these tools are believed to be 
useful for language learning. 
All these features are attractive and not available with textbook or paper-based 
BBC Learning English http://www.bbc.co.uk/worldservice/leamingenglish/ 
Moodle http://moodle.org/ 
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language learning. Hence, some CALL developers are tempted to include as many 
features as possible so as to attract buyers or learners. Some systems even encourage 
teachers to create their own learning materials (e.g., Authorware^ and Multimedia 
ToolBook^). Still, many CALL systems failed to deliver their promises and Davies 
(1997) pointed out that the following lessons should be learned: 
今 Don't regard technology as the panacea. 
今 Don't neglect training on the use of new technologies. 
今 Don't think that ICT can save time, money, or staff. 
Many researchers pointed out innovative technologies must be supported with 
sound pedagogies, good language content, and effective learning methodologies. 
Furthermore, learners and teachers must be well-trained to make the best use of the 
CALL systems. 
CALL Modalities 
Davies & Higgins (1982, 1985) noted that there were many kinds of CALL 
activities. We can classify CALL systems based on the activities provided by these 
systems. 
a. Language Exercises - These systems offer exercises related to the knowledge of 
a language (e.g., comprehension, vocabulary, grammar). Most students use these 
systems to prepare for tests and examinations. 
b. Language Exposures - Many websites, for example BBC Learning English and 
VOA Special English^®, offer articles, audio, and video clips for reading, 
listening, and speaking activities. These materials are assigned by teachers as a 
resource for students to enhance their language exposure. 
c. Communicative Activities - Communicative approach has been very popular in 
language classrooms (Warschauer, 1996). It is believed that language is best 
learned through direction interactions and feedbacks. Computer mediated 
communication (CMC) systems attempt to replicate a communicative 
8 Authorware http://www.adobe.com/products/authorware/ 
Multimedia ToolBook http://www.toolbook.org/ 
VOA Special English http://www.voanews.com/specialenglish/ 
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environment by engaging learners with communicative activities. 
d. Games and Adventures - Some CALL packages are designed in the form of 
interactive games or adventures. Learners are motivated to explore the 
adventures and engage in language learning by listening to instructions and 
feedbacks, and by responding to questions and challenges. 
e. Creative Works — Students are encouraged to use creative tools like word 
processing (Microsoft Word), presentation software (Microsoft Poweipoint), and 
story creators (PhotoStory) to present their language works. These activities 
benefit both the creator as well as the viewers. 
f. Learning Tools - Straightly speaking, they are not CALL programs. Nevertheless, 
teachers encourage students to use tools like dictionary, web concordancer, 
encyclopedia, blogs, and podcasts. Many CALL programs incorporate these tools 
as a voluntary language learning activity. 
All these activities are useful for language learning, and many of them are 
deployed for actual use. Nevertheless, we observe that there is no linking of these 
activities with the expected result - an enhancement of the language competency. 
Learners may engage in an activity, and get a score, but learners are not aware that 
their language competency is improving. As learners move on from activity to activity, 
they do not feel that they "are accumulating their learning". They keep on learning, 
but they are not sure that they are becoming more competent in using a language. 
1.2 Research Challenges 
CALL is an active research field with many challenges. Most researches focus on 
the study of content, pedagogies, and forms of activities to help students master the 
language - vocabulary, grammar, and language elements. In this research, we study 
CALL from the user perspective - how to make CALL a personalized experience. 
Instead of focusing on what CALL can offer (interactive exercises, articles, forums, 
video, games, etc.) and how CALL offers them (quality, cost, training, etc.), we look 
at two challenges that affect the effectiveness and motivation to leam. The first 
challenge is motivation. Learners should be motivated to leam, and continue to 




Motivation can be defined as a driving force which leads people to achieve a 
goal. Gardner (2001) presents a model that involved a number of factors when 
learning a second language. In Gardner's model, one of the most influential factors in 
second language learning is motivation. In his model, motivation to learn a second 
language includes three components. A motivated individual spends effort on 
language learning, wants to achieve a goal, and enjoys the language learning task. 
Motivation can be classified into two categories (Tremblay et al, 1995): trait and 
state. Trait motivation refers to relatively stable motivational attributes (i.e., long 
lasting); state motivation refers to temporary motivational responses to the learning 
condition (i.e., at the moment). In simple words, trait motivation can be referred to 
the learning objectives - why learners like to learn or need to leam. Note that this 
cannot be provided by CALL on its own, because unless someone has a learning goal 
in mind, he or she would simply not leam. For younger learners, trait motivation can 
be driven by curiosity or fun. For adult learners, trait motivation must be related to 
explicit demands, for example, meeting course or job needs. 
Many research findings demonstrated that these two motivations have an effect 
on language learning acquisition. Gardner & Lysynchuk (1990) studied the motivation 
and retention of second-language skills after 9-month absence of instruction in French 
as a second language. A total of 128 Grade 9 high school students were assessed of 
their attitudes, motivation, language anxiety, and language aptitude. It was found that 
at the beginning, most students were motivated to leam. But as lessons went on, 
students found it difficult to leam and the motivation dropped significantly. And nine 
months after the semester, students perceived a significant loss in speaking, reading, 
and writing skills. Once the course ended, trait motivation ended. Unless students 
have other motivation factors, their retention of language skills dropped significantly. 
With regard to state motivation, Tremblay, Goldberg & Gardner (1995) 
investigated the relation of trait motivation to state motivation and achievement in 
learning Hebrew. It found that state motivation would influence trait motivation which 
would influence the learning of the Hebrew/English word pairs. In other word, if a 
learner enjoys the learning process and has a sense of achievement, he or she will 
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develop a longer and stronger trait motivation. This offered an insight that if CALL 
systems can provide achievements as state motivation, learners may be more willing 
to continue using the system to enhance their language skills. 
Retention 
Retention can refer to how much learners retain after learning. Unlike learning 
other things, language takes time and repeated exposure to consolidate their mastery 
as pointed out by Robinson (1991:165-166), "once is not enough!" Researches 
showed that learners cannot acquire a word through a single exposure effectively, and 
learners cannot acquire a word unless seeing it again and again (Johnson & Heffeman, 
2006). There were findings that it takes at least 6 to 8 times for a learner to retain a 
new word (Webb, 2007). 
Learners are frustrated that as they keep on learning new words, they keep on 
forgetting them as well. This problem is exacerbated by the fact that L2 learners 
(learning as second language) have less and infrequent language exposure, and are 
subject to negative language interferences by their first language (Baljit, 1999). 
Without any good mechanism to retain what we have learned, learning is not effective 
at all. 
1.4 Research Considerations 
We need an approach that enhances the motivation of learning, and helps learners 
retain their learning. In this study, we consider three factors that can provide a sense 
of progress and achievement. The first factor is awareness. CALL systems should 
provide milestones so that learners can be aware of their learning progress. The 
second factor is personalization. Learners should spend more effort on what they need 
to leam, and less effort on activities they have already mastered. Learners should 
also continue to leam even after a lesson is ended. The third factor is revision. 
Learners should take time and repeated exposure to consolidate what they have 
learned. We will discuss these three factors one by one. 
Awareness 
The first factor is awareness. Learners need to know their learning objectives, 
their own pace of learning, and the progress of other learners (Gillet et al., 2004). 
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Then they will be more motivated to take actions based on the awareness context (e.g. 
the information of the participants' actions) to enhance their learning (Jermann et al., 
2001). 
The awareness of the learning objectives and personal progress is critical in 
learning. Students should know the learning objectives and progress towards the 
objectives. In Heift's (2005) research, students were allowed to view their learning 
progresses at any time in a report. 70% learners repeated the exercises after viewing 
their results, implying learners were influenced by the information contained in a 
learner report. 
Group awareness also offers opportunities for learners to leam from one another. 
Bull and Nghiem (2002) stated that "learners gain a greater understanding of their 
learning by comparing their own performance with that of their peers". According 
to Dourish & Bellotti (1992), group awareness, is defined as "an understanding of the 
activities and progresses of others, which provides a context for your own activities". 
Gillet (Gillet et al., 2004) designed an eJoumal, a Web-based learning environment, to 
sustain the collaboration between members of the learning community. The result 
shows that awareness about the group activities, group progress, and the social 
structure of the community benefited both the professors and the students in the 
learning process. 
There is no doubt that awareness of progress can help learning. We are 
interested to see if we can incorporate awareness in the design of CALL systems. In 
doing so, we must break down language learning into tasks. When a learner is able to 
complete a set of tasks that are representatives for a learning objective, we can say 
that the learner has achieved the learning objective. Consequently, as a learner 
completes each small task, he or she is making tangible progress in learning. 
Personalization 
Stephen Bax (2003) reviewed the development of CALL, and proposed a new 
classification of CALL - Restricted, Open and Integrated CALL. Restricted CALL 
systems have structured language content, exercises, and feedback. Students are asked 
to complete these activities according to instruction, and their learning is confined by 
the CALL system. Open CALL systems encompass CMC systems, games, and 
adventures, to allow learners to explore and communicate freely and openly. Bax 
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contended two notions critical to CALL, namely that (i) learners leam language in 
order to communicate, and (ii) they leam to communicate best through the process of 
communication itself. Open CALL systems provide real communication 
opportunities. 
Bax (2003) suggested that many modem CALL systems were already using the 
second approach, Open CALL, but the aim should be to attain a state normalization in 
which technology is invisible and truly integrated in everyday practice - hence 
"normalized". For example, pen, shoes, books, etc., are all technologies which have 
normalized to the extent that we hardly recognize them as technologies. CALL has 
not reached this stage, as evidenced by the use of the very acronym "CALL" - we do 
not speak of PALL (Pen Assisted Language Learning) or of BALL (Book Assisted 
Language Learning) because those two technologies are completely integrated into 
education, but CALL has not yet reached that normalized stage. 
To reach the stage of normalization, a CALL system should be learner-centric, 
offering a personalized learning experience. The purpose of lessons should provide 
the starting point for sustainable learning, and users should continue to leam even 
after lessons are completed. Learners should be more motivated to leam if (i) they 
can leam at their own pace, (ii) they spend more effort on what they have not learned, 
and less on what they have already mastered, and (iii) they can extend their learning 
after using the system. For example, many CALL systems supply passages with 
words for students to leam. It would be desirable if the system allows users to leam 
new words from their own reading, and create their own word lists and language 
exercises. 
Revision 
Memory skills are well-studied in the literature for knowledge retention, but not 
so for language learning. This is possibly due to the fact that language is used for 
communications, and it does not make sense that we leam by memorizing a 
conversation or an article. Still, memory skills have been proposed for vocabulary 
building, which is important for a learner to build up a basic vocabulary. Previous 
research reported by Stevick (1976) demonstrated that learning and revision of 
vocabulary is much more effective when distributed over a period of time. An 
experiment (Bahrick & Phelps, 1987) showed that distributed practice with space 
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repetition maximize retention of vocabulary. Wozniak (1990) implemented the space 
repetition method into CALL software, SuperMemo which tries to find the optimal 
intervals between reviews in order to minimize the time-consuming of learning and 
maximize the knowledge retention of vocabulary. 
There is no doubt that memory skills can help recall vocabulary. We are 
interested to see if we can extend the idea to other language abilities, e.g., grammar, 
listening, and sentence use. If language activities can be constructed in a way that 
users can revise them from time to time, with minimum effort, we can enhance user 
retention and subsequently, their motivation to learn. 
1.4 Our Research 
In this thesis, we consider awareness, personalization and revision, and propose 
an innovative Achievement Accumulation (AA) approach which we believe will 
enhance the effectiveness and motivation of language learning. The AA approach is 
innovative in the sense that learners are accumulating their learning in the form of 
achievements. Learners are aware of their learning progress, retain their learning, and 
advance in their own pace. 
In Chapter 2, we formulate the AA approach for language learning - the 
objectives, the tasks, the revision scheme, and the success factors. We study 
achievement motivation and two common achievement-based implementations -
mastery learning (Bloom, 1976) and personalized system of instruction (Keller, 1968). 
We explain why these implementations are not suited for language learning. We 
then list the key features of AA, and explain why AA is suitable for language learning. 
To explore the application of AA, we start with the problem of vocabulary 
building in Chapter 3. In our preliminary study, we show that by providing a 
personalized word bank, word lists, simple word practices, and revision reminders, 
students are motivated to leam new words, revise them periodically, and have a high 
retention rate. Students can accumulate new words in the form of accumulating 
achievements. 
In Chapter 4, we evaluate the effectiveness of AA and the usefulness of its key 
features. We developed EasyEnglish, an online learning platform, and did a 
comparative study in a school with 168 students divided into six experimental groups. 
Our results show that the groups with AA support (master word bank, ranking, and 
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scheduled revision) are motivated to accumulate more words over the same period. 
We also show that the group with scheduled revision gives a higher gain score than 
the group without scheduled revision. Surveys showed that clear learning objectives, 
awareness of progress, and revision reminders are all useful features for the system to 
be effective for language learning. 
Chapter 5 offers our conclusion and discusses some possible future works. 
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Chapter 2: Achievement Accumulation 
In this chapter, we introduce achievement motivation, an important approach of 
motivation. We consider the use of achievement motivation for CALL, and identify 
the problems and models. Finally, we present and define our learning approach -
Achievement Accumulation (AA) approach and illustrate its philosophy, principles, 
design and implementation. 
2.1 Achievement Motivation 
The need for achievement is identified to be an important factor of motivation 
(Dornyei, 1990). The need for achievement can be divided into two types, 
achievement goals as well as achievement motives. Achievement goals are assumed 
to be cognitive representations of what individuals are trying to do or what they want 
to achieve. They are domain, situation, or task specific. Achievement motives are 
implicit, less conscious, more affective, and also much more general constructs 
regarding the arousal of the individual in all achievement situations (Paul et al., 2003). 
Achievement goals 
Achievement goals can be further divided into three types of goals: mastery goal, 
performance-approach goal, and performance-avoidance goal. They refer to 
standards or criteria that individuals use to define their goals like self-referenced 
standards of improvement or social comparative standards with regard to others (Paul 
et al , 2003). Mastery goals focus on developing competency, learning, and mastery 
of a task based on a self-referenced standard of improvement. Mastery goals are 
shown to be positively related to motivational and self-regulatory outcomes (Paul et 
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al., 2003). Performance-approach goals focus on demonstrating competency and 
being superior to others, based on the use of social comparative or normative 
standards. These goals are motivating for high achievers as they can show off their 
capability. Performance-avoidance goals focus on avoiding incompetency, where 
individuals see the achievement setting as threat and seek to escape it (Elliot & 
Harackiewicz, 1996). This goal is likely to elicit as anxiety and withdrawal of effort 
from the learners. It is shown that the mastery and performance-approach goals are 
both positive and related to self-efficacy, task value, cognitive strategy use, and 
self-regulation (Wolters et al., 1996). They produce a mastery motivational pattern 
characterized by a preference for challenging tasks, persistence in the face of failure, a 
positive stance towards learning, and enhanced task enjoyment. Achievement 
motivation therefore is important for motivating students to learn. 
Achievement learning strategies 
Mastery Learning (Bloom, 1976) is a widely adopted learning strategy related to 
achievement motivation. Its basic presumption is that all students can leam and 
achieve a certain level of mastery. Students are not allowed to move on to the 
following learning objective till they demonstrate mastery of the current one. There 
are four key elements of mastery learning (Davis & Sorrell, 1995): 
a. Clearly specifying what is to be learned and how it will be evaluated. 
(Instructors break down course material into manageable units and create 
formative tests for students to take on each of the units.) 
b. Allowing students to leam at their own pace. 
c. Assessing student progress and providing feedback and remediation. 
(Areas that were not learned well are allotted more time to achieve 
mastery.) 
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d. Testing that final learning criterion has been achieved. Students must master 
a unit before going on to the next unit. 
Mastery learning can improve instructional effectiveness (Block et al., 1989; 
Slavin, 1987), increase gains in student achievement (Patriciah & Johnson, 2008; 
Mevarech, 1985), develop positive attitude towards learning (Guskey & Gates, 1986), 
have positive effects on student attitudes toward course content and instruction (Kulik 
et al., 1990), increase students' motivation towards course material (Clark et al., 1983) 
and promote a long-term retention (HON, 1990). Bloom and his students have 
conducted many empirical studies that demonstrate the effectiveness of mastery 
programs in a wide variety of circumstances (Levine, 1985). In Guskey and Gates' 
(1986) meta-analysis which contained 27 studies of mastery learning, it is shown that 
mastery learning has more positive effects in language arts. 
Since mastery learning focuses on mastery of given content instead of individual 
achievements, it has some theoretical and practical weaknesses. First, people differ in 
ability and tend to reach different levels of achievement (Cox & Dunn, 1979). As 
students are not allowed to move on before mastering a current topic, some can get 
frustrated and withdraw from learning. If mastery learning is delivered in a class, the 
whole class cannot move forward until everyone has mastered the topic. On the other 
hand, not all subject contents can be claimed to be mastered immediately after each 
lesson. Scientific knowledge (Chan, 2009), mathematics understanding (Rohrer & 
Taylor, 2006), and language usage (Robinson, 1991:165-166) all take time to 
consolidate their understanding. Mastery learning seems to be best applicable to 
low-level knowledge and skills. 
Personalized System of Instruction (PSI) is another mastery learning model 
developed by Fred S. Keller (1968). Similar to mastery learning, students need to 
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demonstrate mastery in prerequisite units in order to advance to the next units. PSI 
differs from Bloom's model (BM) for mastery learning in several aspects. While BM 
is for classroom setting, PSI lessons are presented through written materials for 
self-learning. Students move through lessons at their own pace in PSI courses whereas 
BM courses are operated at a uniform, teacher-controlled pace. 
The characteristics of PSI are: 
A set of well-defined objectives, 
b. Students need to complete the prerequisite unit to advance to the next unit. 
Students learn at their own pace, and lectures are limited or absent. 
As students complete a unit, they are tested. 
Immediate feedback is provided by "proctor" - senior students who have 
taken the same course. 
f. Students have an opportunity to review and re-test. 
Meta-analyses of studies on PSI showed that PSI is more effective than 
conventional methods on numerous measures of learning (Kulik et al., 1990; Kulik et 
al , 1979), especially student achievement (Samuel, 2007). 
Computer-aided personalized system of instruction (CAPSI), a computer version 
of PSI, is proposed as a computer-mediated teaching and learning system. With the 
help of database, student progress can easily be tracked. Moreover, students can 
access richer resources in multimedia formats (Brinkman et al., 2007) and potentially 
more information through the Internet. CAPSI can enhance both student appreciation 
and achievement in a course (Brinkman et al., 2007). CAPSI also enhances the 
instructional effectiveness that automates the process of quiz administration and quiz 
record keeping (Lyle & Robert, 2003). Most importantly, in CAPSI, learners are not 
limited to leam at a designated time and place, e.g., a certain time period in class 
(Koohang & Stepp, 1984). They can use the computers anytime to leam at their own 
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pace. CAPSI is still adopted in various areas in last decade such as mathematics 
(Brinkmaii et al., 2007), psychology (Pear & Crone, 2002) and computer science 
(Koen, 2005). It is found that students' performance was significantly higher for the 
CASPI taught material than for traditionally taught material (Brinkmaii et al., 2007). 
We observe that there is little mastery learning research in CALL. Possibly it is 
because language learning is different from learning a skill or a piece of knowledge. 
Learning a new word is relatively easy, for example, by checking up its meaning 
sound and usage. It is therefore easy to claim mastery immediately after a lesson. 
However, as we all know, it takes time and repeated exposures before a learner can 
really claim that the word has become part of his or her vocabulary. 
2.2 Considerations for Language Learning 
In Chapter 1，we described three factors that can enhance the motivation and 
retention for language learning: awareness, personalization and revision. All these 
factors are key components for achievement motivation — awareness of the mastery 
progress, progress at individual pace, and retention of learning. We are interested to 
explore the use of achievement motivation pedagogies to enhance language learning. 
Mastery learning and PSI are proven achievement motivation models for 
learning, but they are not readily applicable for language learning. Figure 2.1 shows a 
mastery curriculum divided into modules, each consists of study materials, exercises, 
assessment, and feedback. Students advance from one module to the next by 
completing the learning activities, acquiring the knowledge and building up their 
competency. In both mastery learning and PSI, students are not allowed to advance to 
the next module until the current module is mastered. 
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Study Exercise Assessment Feedback 
Module 2 
Figure 2.1 Traditional curriculum structure 
There are three challenges in adopting mastery learning model for language 
learning. The first challenge is retention. Language takes time and repeated exposure 
to consolidate our memory (Robinson, 1991:165-166). At the end of each module, it 
may not be difficult for a learner to give a correct answer immediately, for example, 
the meaning of its words. It is assumed that learners have already mastered the current 
lesson, and learners can move on to the next. Repeated revision is therefore not a 
concern in the mastery learning model. The second challenge is the design of 
language activities. Activities like reading and speaking are difficult to claim mastery 
without specific assessment mechanisms. To assess the mastery of a spoken passage, 
for example, is subjective and time-consuming. Language activities must be carefully 
designed to ensure students can claim mastery. The third challenge is learning 
towards mastery. In most language assessments, students are given a score of their 
performance. For example, a learner scores 60% when tackling grammar questions. If 
a learner does the same set of questions again, he or she will likely get a higher score 
by remembering the correct answer. However if the learner does another set of 
questions, it is not guaranteed that he or she will get a higher score. This is because in 
language learning, we are interested in the ability of applying a language skill. It is 
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difficult to ensure that language exercises enhance this ability, so that learners will 
enhance their scores as they do more exercises. 
Let us consider vocabulary learning through reading as an example. When 
learning a passage, students are given some words to be learned by the teacher. 
Students proceed to do exercises about these words, and then receive a grade 
representing their knowledge about them. This grade, however, is limited to the set of 
words selected by the teacher. It does not guarantee that a student has mastered all the 
other words in the same passage. And it does not guarantee that a student will be able 
to recall them later. The grade only reflects that a student has mastered a percentage of 
a given set of words at a particular time. 
2.3 Achievement Accumulation (AA) Approach 
The achievement accumulation (AA) approach finds roots in various learning 
theories related to behaviorism (Zuriff, 1985)，cognitivism (Good & Brophy, 1990), 
and awareness of learning progress (Gillet et al. 2004), social learning (Bandura, 
1997), experiential learning (Itiii, 1999) and mastery learning (Bloom, 1976). The 
premise of AA is that language learning is not just a series of learning activities. 
Rather, students must repeat seeing the same language elements again and again, even 
after a given lesson, in order to become familiar with them. 
Dulay, Burt & Krashen (1982), Ellis (1984) and Rutherford (1987) characterized 
language learning in the form of accumulation. It claimed that the learner's goal is 
mastery of the target language. The learner begins the task of learning a second 
language from point zero (or close to it) and, through the steady accumulation of the 
mastered entities of the target language, eventually amasses them in quantities 
sufficient to constitute a particular level of proficiency. Their studies, however, do 
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not offer a specific implementation of how language can be acquired through 
accumulation. 
Definition of Achievement Accumulation 
Achievement Accumulation (AA) is an approach to develop a particular 
competency represented by the ability of completing specific tasks. A learner 
accumulates these tasks to build his competency, and revises them from time to time 
to ensure the mastery of the tasks. 
Existing CALL Approaches 
Before we discuss AA, we observe that many online learning systems, e.g., 
Moodle, WebCT, and CAPSI-based systems, require learners to master each lesson 
and move on to the next. Figure 2.2 shows such an approach. Learners complete a 
lesson and get a score (e.g., 80%) from assessment. The score gives an idea of 
performance, but it does not specify what they have actually mastered or not mastered. 
The focus is on completing the tasks and move on from lessons to lessons. 





Figure 2.2 Learner advances from lesson to lesson 
Achievement Accumulation Approach 
Figure 2.3 shows a different approach to CALL. Learners also proceed to 
complete lessons and activities. However, each learner has a personalized master 
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bank to accumulate all the tasks to which a learner can give the correct answer. The 
actual tasks accumulated in the master bank indicate how much learners have 
mastered or achieved so far. 
Lesson 1 Lesson 2 Lesson N 
Figure 2.3 Learner accumulates learning lessons 
This approach personalizes the learning process. The learning objective 
becomes to accumulate the tasks, which represent the achievements in learning. If a 
learner masters all the given tasks related to that topic, we can be sure that the learner 
has acquired the knowledge and abilities related to that topic. This implies that he has 
reached a certain level of competency. Consequently, the learner has a strong sense 
of achievement by accumulating the tasks. 
Figure 2.4 shows the learning model based on achievement accumulation, 
showing the major steps of learning. Steps 1 and 2 show the learning of a new lesson 
and doing the activities. If a learner can give a correct answer for a particular task at 
the first attempt, that task is stored into the personalized master bank as an "M" task 
(Step 1). The learner will not need to revise M tasks in the future. If a learner has 
difficulty with the task, he may ask for help by viewing hints or answers, that task will 
be stored as an "R" task (Step 2). It means that the learner will have to revise such 
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tasks in the future. The "R" tasks will then be scheduled for the next revision using 
the scheduled revision scheme - MFS scheme as discussed in Section 2.4. When the 
"R" tasks are due for revision, they are removed from the bank and placed into a 
to-revise list as "T" tasks (Step 3). Learners are alerted with a revision reminder, and 
as they revised these tasks again, these tasks are moved back to the bank, depending 
on whether the learner is confident that they have already mastered them (Steps 4 and 
5). 
Le^ori 2 Lesson N 
o 
PersonaHzed master bank 
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Figure 2.4 Achievement Accumulation 
As tasks are kept in a personal master bank, a learner can revise them from time 
to time. In fact, learners only need to revise those tasks with which they have 
difficulties. In this way, we can be sure of two things: (1) learners can claim mastery 
of tasks as they revise them from time to time, and (2) learners do not need to spend 
time on tasks that they have already mastered, thus saving their time and effort. 
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Achievement Accumulation Features 
We summarize the key features of A A below: 
a. Learning objective - We have to define a clear learning objective (what a 
particular language skill or knowledge we want to master). 
b. Learning Task - Each task represents a capability/knowledge/skill for 
learners to achieve. It must be assessable (e.g., multiple-choice question, 
fill-in-the-blank question, recording, etc.) in order to claim mastery. 
c. Personalized master bank - A personalized master bank is provided for each 
learner to accumulate the achievements. 
d. Scheduled revision - Learners need to revise from time to time those tasks 
that they have difficulties with, so that they can consolidate their 
achievements. 
e. Learning Progress - Learners are aware of their progress by accumulating 
the tasks, and by completing and mastering all tasks in a lesson, learners can 
claim the mastery of that lesson. 
Comparing AA with Existing Approaches 
Table 2.5 compares existing CALL approaches and Achievement Accumulation 
in terms of objectives, tasks, personalized mater bank, scheduled revision and learning 
progress. Regarding objectives, in the existing approaches, students finish the learning 
activities for competency building, e.g., web browsing, reading, exercises; while in 
AA, students accumulate the tasks for competency building. Regarding tasks, in the 
existing approaches, there are no specific requirements; while tasks in AA must assess 
an ability to ensure mastery. Regarding personal master banks, there are no specific 
requirements in existing approaches. Some offer a list of topics in progress. 
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However, the personalized master bank is needed in AA to accumulate all the tasks 
that the learner has mastered. With regard to scheduled revision, most do not 
support scheduled revision. Those support scheduled revision do not mandate 
mastery. In AA, we revise all tasks that are not mastered periodically to ensure 
mastery of those tasks. Regarding learning progress, in the existing approaches, 
learners get a score or know the number of tasks completed; whereas in AA, learners 
know how many and what tasks have been mastered. 
AA is therefore a new approach compared with existing CALL approaches. 
Table 2.5 
Existing CALL Approaches AA 
Objectives 
Finish the learning activities for 
competency building (e.g., web 
browsing, reading, exercises) 
Accumulate the tasks for 
competency building. 
Tasks 
No specific requirements (e.g., 
flash cards and online reading) 




No specific requirements (some 
offers a list of topics in progress) 
Keep all the tasks mastered (e.g., 




Most do not support scheduled 
revision. Those support 
scheduled revision do not 
mandate mastery. 
Revise all tasks that are not 
mastered periodically to ensure 
mastery of tasks. 
Learning 
Progress 
Indicate a score for each lesson, 
or the number of tasks 
completed. 
Learners know how many and 
which tasks have been mastered 
2.4 Achievement Retention 
Figure 2.6 shows a typical memory forgetting curve proposed by Hermann 
Ebbinghaus (1885), who discovered the exponential nature of forgetting. The 
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following formula roughly describes the forgetting: 
R = e •t/s 
where R is memory retention, S is the relative strength of memory, and t is time. 
A J O l m 
i 2 3 4 5 h 
Time remembered (days) 
Figure 2.6 Memory decaying curve 
We observe that memory decades faster at the beginning, and slower as time 
progresses. A study (Bahrick & Phelps, 1987) showed that distributed practice with 
spaced repetition can enhance the retention of words. Sebastian Leitner (2006) 
proposed a system of using flash cards to do revision, allowing more frequent 
revision for knowledge that are learned recently. 
Wozniak (1990) implemented the space repetition method into SuperMemo, a 
CALL software. SuperMemo tried to find the optimal intervals between reviews in 
order to minimize the effort needed for the retention of vocabulary. Originally, he 
introduced the formula below to schedule revision. 




1(11) - inter-repetition interval after the n-th repetition (in days) 
EF - easiness factor reflecting the easiness of memorizing and retaining a given 
item in memory. 
At initial, EF is equal to 2.5 and he found if easiness factor is lower than 1.3, 
items to be revised were repeated annoyingly. 
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We design a spaced repetition scheme for learners to revise their language 
learning based on Wozniak's research. 
Let D{1) be the date when a task is first learned. We schedule a revise date R{\) 
and give a reminder to the learner for revision. After the learner has revised the word 
on date Z)(2), we schedule another reminder R{2), and so on. We define G(l), G(2), 
G(n) to be the number of days lapsed before the next reminder. We have 
R{2) = Di2) + Gi2) 
Rin) = Din) + Gin) � 
We considered the first spaced repetition scheme - Geometric Scheduling (GS), 
where the length of gaps G(n) is increased in a geometric manner. 
G � = 1 
G(2) = 2' =2 
G(3) = 2 ' = 4 
G(n) = 2"-' � 
In this case, EF is equal to 2. Results showed that GS performed reasonably well 
if learners followed the revision schedule closely. Nevertheless, we found that 
learners could forget to login and do revision. Hence we need to shorten our gaps to 
make up for the lost time. The revised scheme is Fibonacci Scheduling (FS), in 
which G(n) is increased according to the Fibonacci number series. That is, 
G(l) = 1 
G(2) = 2 
G(3)=:G(2) + G(1) = 3 
G(4) = G(3) + G(2) = 5 
G(n) = G(n-\) + Gin-2) 
32 
(3) 
In this case, EF is converged to as n increases . Ine case 
that too many revisions may lead to irritation should not occur since 1.618 is greater 
than the minimum EF, 1.3 found by Wozniak. Let us use an example to illustrate. We 
assume that a new task is learned on July 2. The system will then schedule revisions 
on the following dates, assuming that learners do the revisions accordingly. 
July 3 (one day later), 
July 5 (two days later), 
July 8 (three days later), 
July 13 (five days later), 
July 21 (eight days later), 
and so on. 
Results showed that FS performed much better than GS. Still, there is one more 
problem with FS. We found that some learners could accumulate hundreds of tasks 
on the same day. That implies that the learner will need to revise the same hundreds 
of tasks later again and again, on the same scheduled dates. This could be annoying. 
We implemented a Modified Fibonacci Scheduling (MFS) scheme, by adding a 
randomizing function to the length of gaps. Words learned on the same day would no 
longer be scheduled on the same dates. User experience was greatly improved, 
Rin) = D{n -1) + Random [G{n), G{n -1) + 1] (4) 
2.5 Research Questions 
Our research explores the use of the achievement accumulation (AA) approach 
to CALL. We conducted a preliminary study on vocabulary building and the results 
are presented in Chapter 3. To investigate the enhancement on effectiveness and 
11 Chandra, Pravin and Weisstein, Eric W. "Fibonacci Number." From MathWorld~A Wolfram Web 
Resource. http://mathworld.wolfram.com/FibonacciNumber.html 
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motivation in A A, we are interested in the following research questions: 
1. Effectiveness - With the use of AA, can learners accumulate more words and 
retain them? 
2. Motivation - Can AA enhance students' motivation in vocabulary building? 
3. Retention - Can AA enhance students' retention in vocabulary building? 
The first question is the most important one. Many researches have focused on 
vocabulary building through word lists, reading, memory strategies, and the use of 
dictionary. They focus on learning a relatively small number of target words. We 
are, however, interested to see if we can help learners build up their vocabulary size. 
The second and third questions are related to the research challenges discussed earlier. 
We are interested to see if AA can enhance motivation and retention in vocabulary 
building. 
To answer these questions, we conducted a comparative study. The results will 
be discussed in Chapter 4. Results show that with AA, students can indeed 
accumulate more words than students without using AA. We also found that the 
features of AA, master bank, ranking, and scheduled revision, are useful features to 
motivate students to learn more words and retain them. 
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Chapter 3: Vocabulary Building 
Our research on CALL started with vocabulary building. Vocabulary is very 
important for different language tasks such as reading (Wittrock et aL, 1975; Laufer, 
1989; Laufer, 1992; Stashr, 2008), writing (Bachman, & Palmer，1996; Staehr, 2008), 
speaking (Coady et al., 1993) and listening (Stashr, 2008). It is agreed that people with 
large vocabularies are more proficient readers than those with limited vocabularies 
(Beglar & Hunt, 1995). Nonetheless, it is not clear how learners can build a large 
vocabulary through reading. 
Many researchers proposed different strategies for vocabulary building, for 
example, the use of dictionaries (Luppescu & Day, 1993), vocabulary cards (Johnson 
& Heffeman, 2006), word lists (Nakata, 2008), and extensive reading (Johnson & 
Heffeman, 2006). All these strategies are found to be useful, and it is shown that 
students who apply multiple learning strategies are more successful in vocabulary 
building (Chamot, 2004). 
While these strategies are useful, we note that learners are not motivated to use 
them consistently. For example, people seldom use dictionary to leam new words, as 
long as they can guess the meaning from the passage. As a result, their vocabulary 
will stop growing as they will replace the new words with those words they have 
already learned. In this chapter, we first review various vocabulary building strategies 
and their limitations. We then propose the AA approach to provide achievement 
motivation to the use of these strategies. 
3.1 Vocabulary Building 
Definition of word 
According to Cambridge Advanced Learner's Dictionary, 'word' is defined as "a 
single unit of language which has meaning and can be spoken or written". In this 
thesis, a word derived (e.g., unknown) or inflected (e.g., knows) from a base form (e.g., 
know) is counted as another single unit, difference from the base form of the word. 
We use the term 'word family' refer to a base word form and its closely related 
inflected and derived forms (Nation & Waring, 1997). 
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Vocabulary Building Strategies 
Critchley (1998) gave an overview of various vocabulary building strategies and 
their pedagogical implications. Here, we review each strategy with respect to their 
strengths and limitations, and offer insights how a CALL system can offer support to 
these strategies for vocabulary building. 
Word Lists 
Word lists have been used extensively to teach vocabulary. Teachers give a word 
list to students, and require students to learn their meaning and spelling. This 
approach is an efficient study method in which students can learn a large number of 
words in a short time (Meara, 1995). However, in a word list, words are no longer 
attached to their context, hence are stripped of their context-based meanings. To 
remedy this problem, it is proposed to associate word lists with a reading passage. 
Word lists serve another purpose in a reading class. Shillaw (1995) offered a 
corpus-based list of the 3000 most frequently used words to his students, and 
observed a marked increase in interest in learning them. By using the word list, 
students realized that how much more they needed to learn. The list became a proof of 
their vocabulary gains. 
Some researchers have reservations on the use of word lists. It was suggested 
that teachers should not give all the words to the students at the beginning. Rather, 
students are provided with an ongoing list, and they will get tangible evidence of their 
own learning progress. 
According to Nakata (2008), computerized word lists offer the following 
benefits: 
- T h e y can keep track of the learning progress. 
- T h e y can vary the presentation order, preventing the position in a printed list 
from offering memory clues. 
- T h e y enhance the presentation of materials, e.g. multimedia integration, with 
the use of new exercise types. 
- T h e y support the scheduling of revision. 
In summary, word lists can serve as a motivation tool for students to expand their 
vocabulary, and an ongoing list is useful to show the learning progress. We can 
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therefore have two kinds of word lists, serving two different purposes: 
-Personal ized word lists 一 They consist of new words a user acquired through 
reading. The objective is to store the new words students have learned and 
encourage them to revise and master them. 
- G r a d e d word lists - they consist of the most frequently used words for 
students to leam. The objective is to encourage students to master a certain 
amount of words at a given level. 
Extensive Reading 
Studies have shown that learning through extensive reading is the most important 
means by which native speakers acquire the majority of their vocabulary (Saragi, 
1978). However, readers need to understand approximately 95-99% of the words in 
the text in order to infer meaning (Laufer, 1997; Nation, 2001). For L2 learners, 
linguistically graded versions of authentic texts have been created to help enhance 
their reading ability. As a result, students can make gradual vocabulary gains through 
reading (Davis, 1995). 
CALL benefits reading comprehensions. First we can track learners' use of 
computer-mediated glosses and dictionaries easily. Besides, we can study the role of 
individual differences based on the action logs by computers. 
CALL can provide graded texts, gloss, a bilingual concordance and highlights of 
target words (Huang, 1993). In Huang's study (1993), she integrated an online 
extensive reading syllabus with graded articles in order to acquire vocabulary. A 
twelve-week study found that 38 learners gain words and their attitudes towards 
online extensive reading syllabus were mostly positive after reading online. 
The use of extensive reading for implicit vocabulary learning does have 
limitations. Implicit acquisition can be time-consuming and frustrating if learners 
have too many unknown words. Secondly, readers usually focus on the meaning of a 
passage rather than individual words. As long as they can guess the meaning, they 
have no motivation to check up the dictionary. They could have guessed the wrong 
meaning, and they do not spend extra effort to leam a new word unless it is required 
by the teacher. Vocabulary building must be specified as an explicit learning objective 
for the learners. 
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Use of Dictionary 
Dictionary is a convenient tool to look up meanings of words. It can be in 
electronic or printed form. Online dictionaries offer some advantages that paper 
dictionaries do not offer. It can provide immediate feedback and track what learners 
often do (Hulstijn, 2000). 
Learning vocabulary through reading can be done by contextual guessing or 
dictionary use. Contextual clues surrounding the unfamiliar word can help determine 
the meaning of a word, and it is a technique that students heavily reply on according “ 
to Parry (1991). Still, a dictionary can provide more comprehensive and accurate 
meaning, that students will be able to use the word properly (Huckin, 1993). 
Mondria (2003) claimed that the meaning-inferred method is considerably more 
time-consuming compared with meaning-given method (e.g., from the teacher or a 
dictionary). Luppescu and Day (1993) found that learners who use bilingual 
dictionary learn more vocabulary than students who read without a dictionary. 
One major obstacle to the use of a dictionary is memorization problem. The 
acquisition of a word after a single exposure in a reading context indicates a very low 
rate of retention (Johnson & Heffemaii, 2006). Some words learned can be easily 
forgotten after a short period of time unless some additional tasks are done for 
learning those words. Without applying any good strategies to enhance retention, 
language learning is not effective at all. 
There are many online dictionaries available on the Internet, but few store the 
checked words for users. And none provide mechanisms to help users revise the 
words they have learned. In this thesis, we design a CALL system which offers an 
online dictionary together with a personalized word bank. 
Memorization Strategies 
To learn new words is important, but to remember them is even more important. 
What is the good of learning new words if we would forget them? Memorization 
strategies can be classified into two types: cognitive strategy and repetition strategy. 
Cognitive strategy refers to the identification of new words with certain features 
(sounds, meaning, word forms), and associate them with other words, meanings, or 
visual images. If we see the same word in future, we can identify its feature and recall 
its meaning. Consider an example of two new words: bask and balk. We can associate 
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them with bark, a word we already knew: 
bark - to make a loud and explosive sound, possibly by a dog. 
bask - to warm oneself under the sun or by continual exposure to heat. 
balk - to leave, to foil, to quit. 
We see that bask has an "s", we can associate the word with "sun". Balk has an 
"1", we can associate with the word "leave". We can then recall these words easily in 
future. Unfortunately, building associations takes time and effort, and not every word 
lends itself to easy associations. 
Repetition strategy refers to the periodic review of words. Research showed that 
revision of vocabulary is more effective when distributed over a period of time 
(Stevick, 1976). An experiment (Bahrick & Phelps, 1987) showed that distributed 
practice with spaced repetition maximizes retention of vocabulary. Wozniak (1990) 
has implemented spaced repetition into software, SuperMemo, using flash cards to 
represent words or knowledge. It attempted to find the optimal intervals between 
reviews to minimize the time needed for learning while maximizing retention. 
In our research, we propose to use repetition strategy for users to revise words. 
Our results show that when learners see the same word again and again, they will 
develop a need to memorize the word. Learners might not be able to develop a 
cognitive strategy at the beginning. But as they are more familiar with the words, they 
will either develop some cognitive strategies, or simply remember the words as they 
see the same word again and again. 
Existing Vocabulary Building Applications 
We investigate many existing vocabulary building applications and check if the 
five features (assessable task, master bank, scheduled revision, revision list and 
ranking) exist in them. Master bank refers to a bank that accumulates all mastered 
words excluding to-revise words. Revision list refers to an overall list of all to 
-revise words. Ranking refers to comparisons among the learners. Learners can 
view the number of words acquired by other learners, not just their scores. 
We classify the vocabulary building applications into four categories: word 
lessons, flash cards, categorized word lists and graded word lists. Table 3.1 
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compares the five features of existing vocabulary building applications. We see that 
about half of the applications have assessable tasks to ensure learners mastery of 
words. Only a small number of applications have master banks but they don't have 
scheduled revision mechanism. No application has ranking feature to let learners 
know others' learning progress. The investigation shows that AA is an innovative 
approach to vocabulary building. 
Table 3. 









BBC X X X X X 
English Campus X X X X X 
Vocabulary 
Super Stretch V X X X X 
flash cards 
SuperMemo X X ^ X X 
MemoryLifter X X X X X 
Mnemosyne X X ^ X X 
FullRecall X X V X X 
categorized 
word lists 
Voca V X X X X 
VTrain z X X X X 
Vocaboly V X X X X 
byki X X X X X 




Vocabulary / X X X 
Sight Words 
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3.2 Research Design 
In Chapter 2, we described the AA approach for language learning. Below, we 
describe our design based on AA to support the four vocabulary building strategies: 
word list, extensive reading, use of dictionary, and memorization. Recall that AA 
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needs a well-defined learning objective. In this research, the learning objective is to 
build the competency of recognizing words. 
(1) Master Word Bank 
The first design feature is a personalized master word bank. Whenever a word is 
learned, the word is stored into the master bank. It allows learners to accumulate the 
words that they have learned. Figure 3.2 shows a learner who has accumulated a total 
of 7587 words. The master word bank gives a sense of achievement when a learner is 
learning and accumulating new words. 
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Figure 3.2 Master word bank showing all the words accumulated 
(2) Assessable Word Learning Tasks 
The second design feature is the assessable word learning task. There are many 
forms of word learning tasks, from simple multiple choices to complex sentence 
construction. Table 3.3 shows some typical tasks. Note that each task has a unique 
learning purpose. For example, learning purpose 1 aims that the user can recognize 
the meaning of an English word. The question will provide an English word, and ask 
the learner to pick the Chinese meaning out of four choices. Learning purpose 2 aims 
that the user can listen to an audio clip and spell the word. This is a bit more 
difficult as multiple words can have similar sounds. We need to either provide the 
Chinese meaning as a clue, or some hints such as the number of alphabet, or simply 
give the starting alphabet. 
41 
Table 3.3 
Word practice tasks 
: Learning Purpose 
� 
. I. 
Question Target Response 
1 User can recognize the 
meaning of an English 
word 
English word Select a Chinese meaning 
from 4 choices 
2 User can spell the English 
word 
Audio clip for a 
word 
Type in the English spelling 
3 User can recall an English 
word based on its meaning 
Chinese meaning Select an English word 
based on the 4 meaning 
4 User can recall an English 
word based on a sample 
sentence 
Sample sentence Fill in an English word with 
a blank of a sentence 
5 User can read out the word English word Record a pronunciation 
6 User can apply a word by 
constructing a sentence 
English word Construct a sentence based 
on the English word 
Since each task offers a different dimension in learning a word, it is tempting to 
include multiple kinds of tasks to ensure that learners can truly master a word - its 
meaning, spelling, sentence construction, etc. But this would mean that the learner 
will need to do a lot of tasks and would feel bored due to duplication. On the other 
hand, some tasks (e.g., sentence construction) might be too difficult if a learner is 
learning a new word. And it is also difficult to judge whether the learner has written a 
good sentence. 
To understand how we should select learning tasks, we note that the acquisition 
of a word develops in stages (Laufer et al., 2004): 
1. Unknown - the word is totally new to the user. 
2. Recognition — user can recognize the word and its meaning. 
I 3. Recall - user can recall a word from a given meaning or a similar word. 
4. Productive - user can use the word in own sentences in speaking or writing. 
With this understanding, we tried out various forms of tasks, and found that it is 
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difficult to leam new words by tasks that are "recall" or "productive" in nature. 
Learners would take too much time to recall a word, and get frustrated easily as they 
find it difficult to write a sentence using words that they are not familiar with. Based 
on the Scaffolding Theory (Hogan & Pressley, 1997), tasks for learning new words 
should allow learners to develop familiarity of the new words gradually. 
Figures 3.4(a)-(c) show three simple tasks - word meaning, spelling, and 
pronunciation. Figure 3.4(a) shows the word meaning task in which the learner is 
required to recognize the Chinese meaning of an English word. Figure 3.4(b) shows 
the spelling task in which the learner is required to spell an English word. Figure 3.4(c) 
shows the pronunciation task for ESL learners to practice their pronunciation. The 
learner will hear the pronunciation of a word, and then record his own pronunciation. 
The two audio clips will be compared and displayed in the form of a timing diagram 
and a pitch curve. A score is calculated based on the rhythm and pitch differences. 
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Figure 3.4(a) Word meaning 
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Figure 3.4(b) Word spelling 
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Figure 3.4(c) Word pronunciation task 
To make sure that students can achieve, we provide a check-answer function. If 
learners are not sure about the answer, they can select an “I am not familiar with this 
word" option to view the correct answer. The system will show the answer 
immediately and ask the learner to type in the word to consolidate the learning. 
Note that these tasks cannot claim an all-round mastery of a word. But they are 
good enough for a learner to recognize a word, as well as be able to read and spell it. 
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(3) Scheduled Revision 
Recall that learners cannot acquire a word unless they can see it again and again 
(Webb, 2007). We implemented a schedule revision mechanism as shown in Figures 
3.5(a)-(c). After a new word is learned, it is put into the personalized master bank. 
The word is then associated with a "revise date". When the revise date is due, the 
word is listed as a "to-revise" word, and the learner must take time to revise it. After 




Figure 3.5(a) Revised flow diagram 
Figure 3.5(b) shows that each word is associated with a learn date and a revise 
date. When the revise date is due, an alert will pop up to remind the learner for 
revision. The learner will keep revising the words until they are truly acquired. Figure 
3.5(c) shows a reminder that the learner has nine words to revise. 
BUB 
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Figure 3.5(b) Words with revise dates 
45 
-A： 
14 rmM 你 的 字 典 有 9 字 飼 有 I 
Figure 3.5(c) Revision reminder 
We use the MFS algorithm discussed in Chapter 2 for scheduling the revise dates. 
In the preliminary study, results show that the scheduling algorithm is very effective 
and all learners can attain dose to 90% word retention rates. 
(4) Learning Progress 
Malone and Lepper (1987) identified that competition is a good motivation factor. 
Competition can be considered a performance goal, encouraging students to keep up 
with or outperform their classmates. We implemented a ranking facility to 
demonstrate this achievement motivation by showing the progress of individuals and 
classes as shown in Figures 3.6(a) and (b). In the preliminary study, results show that 
there is a positive correlation between learning and checking of progress. It is more 
likely that achievement motivation can be achieved through the ranking facility. 
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Figure 3.6(b) Learning progress of classes 
(5) Other Support Facilities 
Personalized master word bank, assessable word learning tasks, scheduled 
revision mechanism, and learning progress are the four major design features in A A. 
These design features allow learners to accumulate tasks (personalized master bank), 
master them (assessable word learning tasks), revise them (scheduled revision 
mechanism), and evaluate own progress and compare with other learners (learning 
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progress). Still, a system needs other support facilities in order for learners to engage 
in learning. EasyEnglish incorporates the following facilities that can support word 
learning: 
Online Dictionary 
The first facility is an online dictionary. EasyEnglish offers a bilingual dictionary 
with over 180,000 English words. Figure 3.7(a) shows that students can look up the 
meaning of words and listen to the pronunciation. Unlike other online dictionaries, 
EasyEnglish automatically saves a word into a dictionary list as in Figure 3.7(b). This 
facility allows the learner to revise the words from time to time, and accumulate the 
number of words checked with the dictionary. . 





lurk lurker Lurking 
lurking-place 




(V. i.) To keep out of sight. 
(V. i.) To lie hid; to lie in wait. 
Figure 3,7(a) Online dictionary 
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Figure 3.7(b) Dictionary word list 
Graded Word Lists 
It is important for ESL learners to master a certain amount of words in order to 
become proficient readers. EasyEnglish provides four graded word lists as shown in 
Figure 3.8: 
a. Level 1 Basic (850 words) 
今 Designed by Charles K. Ogden'^ in 1930, and was adopted as the base 
for Simple English. It is a form of English which uses only basic 
words and simple grammar. 
Level 2 General (1543 words) b. 
d. 
� Proposed by John Bauman and Brent Culligan^^ in 1995, as a 
vocabulary based of materials for learners of English as a second 
language. The original list is 2000 words, but it includes some of the 
basic words. There are only 1543 new words on top of the Basic list. 
Level 3 Intermediate (1493 words) 
今 A word list developed based on the five-level word list proposed by 
wordsurfing.orgi4. 丁卜^ original list has 6,000 words, but some of them 
at level 5 are rarely used. We decided to adopt up to level 4. 
Level 4 Academic (548 words) 
12 Charles K. Ogden (1930). Basic English: A General Introduction with Rules and Grammar 
13 John Bauman and Brent Culligan (1995). Retrieved from http://jbauman.com/aboutgsl.html 
Word Surfing, Retrieved from http://www.wordsurfmg.org 
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今 This word list was developed by Averil Coxhead'^ in 2000, covering 
mostly academic words for tertiary education. The original list has 570 
word families, but some words are already covered by the other lists. 
The words in the four word lists 
mostly lexemes. 
















Figure 3.8 Graded word lists 
111 the preliminary study, results showed that the graded word lists give a good 
mastery achievement motivation. Students are eager to learn the words from the word 
list and some students even finish all the words in the four graded word lists. 
Extensive Reading 
Reading is very useful for vocabulary building, as contextual clues surrounding 
the unfamiliar word can help determine the meaning (Parry, 1991). Still, Luppescu 
and Day (1993) found that students who used a dictionary have a significantly better 
result for vocabulary learning. We provide reading lessons with articles at various 
levels. Figure 3.9 shows that a sample reading with the use of a dictionary. 
Coxhead, Averil. (2000). Anew academic word list. TESOL Quarterly, 34, 213-238. 
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Figure 3.9 Reading with the use of dictionary 
3.3 Research Evaluation 
In this section, we discuss how we can evaluate our research, and compare our 
results with other vocabulary learning programs. Traditional CALL programs mostly 
use two approaches to evaluate their methodologies. The first approach is quantitative, 
by using pre-tests and post-tests. For example, a CALL reading research aimed at 
teaching 112 target vocabulary words (Johnson & Heffemaii, 2006). Students had to 
answer multiple-choice questions based on 10 short clips that contain 10 randomly 
selected target words. The research showed that the mean score increased from 56.5% 
to 72.5%. The second approach is by subjective surveys. For example, in a 
computer-aided vocabulary program, students were asked to indicate whether they 
could acquire some useful strategies for learning vocabulary from the software. 
Survey results showed that the majority of learners perceived one or two strategies to 
be useful. 
We see that both approaches have limitations. The pre-test and post-test approach 
offers a begin-end result, so it cannot describe the process in-between (Morrison, 
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2005, R281-282), and the development after the activity. As discussed earlier, it 
takes time for a learner to acquire a vocabulary word. It would be nice if we can 
evaluate how a word is gradually learned and retained over an extended period of time. 
Furthermore, this approach does not take into consideration that some students 
actually learn more words than the other students. The subjective survey approach 
offers insights of how learners perceive the learning, but it doesn't imply that learners 
would actually learn. In many studies, learners perceived the system to be useful for 
learning, but they do not continue to use it. User perceptions therefore must be 
supported by substantiated usage statistics. 
We propose to evaluate AA from three perspectives: effectiveness, efficiency, 
and motivation. 
Effectiveness 
The first criterion is effectiveness. The first question is "how many words can a 
student learn?" Interestingly, most CALL systems do not provide this answer. Rather, 
they use pre-tests and post-tests to provide a score before and after a program of 
learning activities. The score indicates whether learners can recall a target set of 
vocabulary instead of the words learners have actually learned. 
We propose N(t), the number of words accumulated over time, as a performance 
indicator of effectiveness. If a system offers a larger N{t) over a given period of time, 
the system is said to be more effective. We propose R{t), the retention percentage over 
time, as another performance indicator. If a learner sees the same word again after a 
period of time, and is able to recognize it with a high percentage, the system is said to 
offer a high retention rate. 
N{t) and R(t) offer two important insights to vocabulary building. First, N(t) 
shows that the number of words we learned vary with time. This is because (i) we 
continue to learn new words, and (ii) we will forget some of the words we learned if 
we do not revise them. Second, R(t) measures the usefulness of a system in terms of 
learning over time. Most systems focus on the retention at the end of each lesson. But 
it is more important for a learner to recall a word after a longer period of time, e.g., 
one to three months. 
Efficiency 
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The second evaluation criterion is efficiency. We note that not many CALL 
systems consider the effort and time spent by the learners. They offered a lot of 
learning activities, and hoped that as learners spent more time, they could achieve 
better learning. In reality, learners may not want to spend too much time on a single 
system. To determine the efficiency for vocabulary learning, we note that the system 
provides words for learners to learn. Some words are new to the learners, while others 
may already be known by the learners. We are interested in the time a learner needed 
for learning new words. 
Given a period of time, let N be the total number of words accumulated by a 
learner. Note that N =N„EW ~^Noid , where NQM is the number of words a learner has 
mastered before using a system, N„ew is the number of new words that a learner is 
learning using the system. 
Let r b e the total time spent on learning. Again, we have T =7"卿 +Toid, where 
Tnew is the time spent on learning new words, while Tou is the time spent on words that 
a learner has already mastered. We can therefore define two efficiency indicators: 
E = T/ N , the time spent on accumulating all the words. 
E,•二 T / N_ , the time spent on learning new words, assuming that old 
words should not be counted. 
Consider an example. Learner A studied a word list of 20 words for 30 minutes. 
Among 20 words, he already knew 8 of them. So the actual number of new words is 
12. He spent three more days on revision, each taking another half an hour. Assuming 
that he mastered all of them after these studies (a total of 120 minutes), we have 
r = 120 minutes 
E = T/N = 120/20 = 6 minutes 
= T / N_ =120/12 = 10 minutes 
This means that the learner has actually spent 10 minutes for learning a new 
word. Note that E is useful from a user perspective. It can show how much time a user 




The third criterion is motivation, which is difficult to measure and compare. We 
propose a performance indicator, A(t), the number of learning and revising attempts of 
each learner. If a learner is willing to do more attempts, he or she is more motivated to 
leam. 
We are interested to see how achievement motivation is related to awareness, 
retention, and personalization. We anticipate that if learners view frequently their 
learning progress (awareness), have a higher retention rate (retention), and leam more 
words by checking dictionary (personalized learning), they should have a higher 
attempt rate in using the system to leam and revise the words. 
3.4 Preliminary Study 
We designed EasyEnglish, an online language learning system using the 
achievement accumulation (AA) approach. We do a preliminary study of the 
applicability of AA in terms of its strengths and limitations, and discuss the design 
features that contribute to the success of AA. Our results include a user experiment 
and a user survey. A detailed study of the effectiveness of the AA approach will be 
done in Chapter 4. 
User Experiment 
Subjects in this preliminary study were 3902 F.1-F.3 students from eight 
secondary schools. All students participated voluntarily with the encouragement from 
their teachers. They were allowed to use EasyEnglish to build vocabulary and leam 
grammar. Subjects were tested in six months between 12 December 2007 and 12 May 
2008. Login accounts were distributed through their teachers. All attempts were 
logged for data analysis. Whenever a practice was done, student results were also 
updated. After the experiment, we found that 1683 students have engaged in 
vocabulary building while 1303 students have engaged in grammar learning. The 
results we analyzed are therefore based on the actual students who have participated 
in either activity. 
Many kinds of user actions were also logged. For instance, whenever a student 
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Figure 3.10 The aggregate number of words mastered by all students 
3.4.2 Individual Learning 
Figure 3.11 shows that some students leam more than other students. We select 
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viewed the ranking page, the system kept track of this action. This allowed us to 
perform correlation tests between user actions and exercise attempts. 
User Survey 
We conducted a pilot experiment in a month between 12 December 2007 
and 12 January 2008 with a total of 387 Form 1 students from two schools. After the 
period, we administrated a questionnaire (see Appendix A) asking 159 students about 
their perceptions and experiences in using the system. The questionnaire is divided 
into five sections: user background, using the system, system features, vocabulary 
building, and grammar learning. 
3.4.1 Vocabulary Accumulation 
Figure 3.10 shows the total number of words mastered by all students. From the 
figure, we see that N(t) steadily increases over 180 days. The achievement approach is 
proved to be useful for "vocabulary building", that students can accumulate new 
words over a long period of time without the intervention of teachers. The AA 
approach indeed motivates students to accumulate their vocabulary. 
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Figure 3.11 Number of words learned by individual students 
3.4.3 Retention of Words 
In this chapter, we proposed R(t), the retention percentage over time, as another 
performance indicator. Figure 3.12 shows the retention rate versus the number of days 
after a new word is learned. We see that R(t) maintains close to 90% and it is high 
even after 120 days. This shows that our revision mechanism is very effective in 
helping learners retain the new words. 
56 
three representative students, a highly motivated one, an average student, and a 
weaker student, and observe their progress. The highly motivated student learned 
3724 words, the average student learned 1839 words, and the weaker student learned 
257 words. Since this is a voluntary programme, teachers have not required students 
to achieve a learning target. Even weaker students have accumulated over 200 words. 
Student A 
• Student B 
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Figure 3.12 Retention rate vs. number of days after learning a new word 
3.4.4 Delay in Revision 
Not all learners do their revisions on time. Figure 3.13 shows R(t) versus the 
delay after a due date. It is clear that retention rate drops if students delay their 
revision. This implies that our revision algorithm is pretty effective in defining the 
revision schedule. If learners do not follow the schedule, they will have a higher loss 
of retention. ^ 
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Figure 3.14 Retention rate at each subsequent revision 
3.4.6 Learning Efficiency 
In this chapter, we defined the efficiency measure,五=77 TV, the time spent on 
accumulating all the words and E_ = 77 N_，the time spent on learning new words, 
assuming that old words are not counted. The overall efficiency can be determined as: 
E = 12529111 / 725863 = 17.26 sec / word 
= 12529111 / 87053 = 143.92 sec /word = 2.40 miii / word 
The result shows that on average, a learner spends only 2.4 minutes over the 
six-month period to leam each new word. 
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3.4.5 Number of Revisions 
Figure 3.14 shows the number of revisions needed to become familiar with a new 
word. We see that a learner is not very familiar with a new word at the beginning 
(only 78% recall rate at first revision). As the learner revises more, the recall rate 
increases at each subsequent revision. This implies that repeating revisions are 
necessary for word retention. On the other hand, we observe that we don't need 
sophisticated word activities to build up familiarity. Simple word recognition is good 
enough for vocabulary building. As learners get more familiar with the new words, 
they can then be engaged in productive activities. 
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3.4.7 Achievement Motivation 
Table 3.15 presents the correlation between the checking of progress ranking and 
the attempts. The number of attempts by a learner is highly correlated to his or her 
checking of individual, class, territory and weekly progress, p<.01. More checking of 
progress is related to more attempts. Teachers also told us that ranking tables motivate 
students to compete and learn at a faster pace. It is more likely that AA offers the 
performance goal motivation. 
Table 3.15 
Correlation on learning attempts with the checking of progress 
Correlation df 
Individual Progress 0.59** 1466 28.12 
Class Progress 0.67** 1617 36.59 
Territory Progress 0.57** 1202 24.11 
Weekly Progress 0.58** 624 17.83 
** ；?<.01 
Table 3.16 shows that the number of viewing of peer progress correlates 
significantly positively with the number of words mastered,厂(849)= 0.3, p < .01. It is 
more likely that competitive performance goal can help motivate students to engage in 
more attempts. 
Table 3.16 
Correlation on learning attempts with the checking of peer progress 
Correlation df 
Peer Progress 0.3** 849 9.2 
p<m 
3.4.8 Use of Dictionary 
Table 3.17 presents the correlation on the use of dictionary with the number of 
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words mastered and the learning attempts. We see that the number of times a learner 
uses a dictionary is highly correlated to the words mastered and the attempts, p<.0\. 
That is, as a user learns and masters more words, he or she is more motivated to use 
the dictionary. Learners are more willing to use the dictionary to leam new words if 
they can master and retain them. 
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delayed relative to the percentage of attempts covered 
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Table 3.17 
Correlation on the use of dictionary with the number of words 
Correlation df t 
Master 0.66** 690 23.03 
Attempt 0.3** 690 8.4 
**p<.0\ 
3.4.9 Revision Reminder 
Revision is critical to the success of AA. Whenever a student has words to revise, 
the system will pop up a revision reminder. Figure 3.18 shows that most of the words 
(80.13%) are revised within five days after the to-revise date. 50.11 % of words are 
revised without delay. This shows that reminders can motivate students to revise 
words. The confirmation rate per user is on average 78.56%. 
100.00 
3.4.10 User Survey 
We administrated a questionnaire asking 159 students who participated in the 
pilot experiment about the features and practices of EasyEnglish. The questionnaire is 
divided into five sections: user background, use of EasyEnglish, and system features. 
Student responses are presented below. (See Appendix B for detailed 
pre-questionnaire results.) 
3.4.10.1 User Background 
94% (148/158) of students have experienced web-based learning. 
96% (152/158) have computers to do web-based learning at home. 
84% (130/155) use computers at home to access EasyEnglish. • 
96% (152/158) of student computers at home have speakers. 
The feedback shows that most students are ready for web-based learning. 
3.4.10.2 Use of EasyEnglish 
89% (121/136) think that EasyEnglish is easy to use. 
85% (116/136) think EasyEnglish is able to assist them in mastering English 
words. 
73% (99/135) say they will continue to learn English words using EasyEnglish. 
The feedback is very encouraging that students think the system is useful. More 
importantly, they would continue using the system to leam English words. It 
implies that the system is providing some inherent motivation factor. 
3.4.10.3 System Features 
68% (95/139) report that looking up words in dictionary and then saving them 
for future revision is either useful or very useful. 
66% (92/139) report that knowing the number of words they mastered clearly 
can encourage them to leam in order to increase this number. 
70% (95/135) say that Basic, General and Academic word lists offered by the 
system can encourage them to build their own basic vocabulary. 
65% (88/135) say that after viewing ranking, they revise words in order to 
increase their own or class achievements. 
64% (86/135) report that they try to complete revision as the system reminds 
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them to revise words. 
56% (76/135) say that knowing who is online in the system can encourage to 
them learn with each other. 
3.4.11 Case Study 
A R2 female student was interviewed by the newspaper. Her story indicates the 
usefulness of the achievement accumulation approach. She lack confidence and was 
afraid of English since her childhood, and had not had good performance in English 
class. However, after she started to use EasyEnglish since January 2008, she spent 
four to five hours using EasyEnglish every day in order to accumulate new words. 
She accumulated about 4687 English words within a month and became the champion 
in ranking among all students. Her attitude towards English learning became very 
positive and was confident that her English mark will improve (see Appendix G). 
3.5 Discussion 
We see that students keep on accumulating words over a long period of six 
months. Regarding the retention rate, the effectiveness of vocabulary building 
maintains close to 90% over 120 days. These results suggest AA is effective for 
language learning. 
With AA, student learning progress becomes quantifiable and comparable. The 
correlations of viewing different rankings (class ranking, personal ranking, territory 
ranking and weekly-based ranking) with word counts are significant. It is more likely 
that students are motivated to leam after viewing the different ranking results. Besides, 
the correlation of viewing peer learning progresses with word counts is also 
significant. It is more likely that students are motivated to leam after viewing peer 
learning progresses. According to the questionnaire results, 66% report that knowing 
the number of words they mastered clearly encouraged them to leam in order to 
increase this number. 73% say they will continue to leam English words using 
EasyEnglish after the experiment is over. These results suggest that AA offers both 
mastery and performance goal achievement motivation. 
We observe that many students spent hours in learning new words. This is in 
sharp contrast with paper-based language learning in which students are reluctant to 
leam new words. Surveys showed that clear learning objectives and stages, 
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awareness of progress and revision reminders are all critical features for the system to 
be effective for language learning, 
3.6 Summary 
In this chapter, we discussed the use of AA for vocabulary building. We reviewed 
various vocabulary building strategies, and discussed how a CALL system can be 
designed to support these strategies. We showed that by allowing learners to 
accumulate their new words in a personalized master bank, reminding them to 
revising the words from time to time, and allowing them to view and compare the 
learning progress, learners are more motivated to learn new words. 
We deployed our system to be used by a number of schools, with a total of about 
2000 students. Here, we summarize our research contributions related to the use of 
achievement motivation for language learning in this chapter. 
a. We proposed a personalized CALL system for vocabulary building, 
allowing learners to accumulate new words. Results showed that learners 
are motivated to learn more words, according to their individual needs. 
b. We proposed a scheduled revision mechanism to ensure retention of 
vocabulary. Results showed that students are motivated to revise words, and 
their retention percentages are close to 90%. 
c. We explored the use of ranking facilities for achievement motivation. 
Results showed that learners frequently checked their learning progress, and 
compared themselves with other learners. 
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Chapter 4: Results and Discussion 
In Chapter 3, we conducted a preliminary study on vocabulary building. To 
further evaluate the effectiveness of the AA approach, especially on the motivation 
and accumulation of words, we conducted a comparative study experiment. The 
details and results are presented here. 
4.1 Comparative Experiment 
The purpose of the experiment was to evaluate the effectiveness of AA and the 
usefulness of the AA features (master bank/ ranking/ scheduled revision) for 
vocabulary building. The subjects were 168 F.l students from the same secondary 
school and they are randomly assigned into 6 groups. They were encouraged by their 
teachers to use the system, but did not have a specific goal designated by their 
teachers. They were allowed to use EasyEnglish to build up their vocabulary. Subjects 
were tested in two months between the end of February 2009 and the end of April 
2009. Login accounts were distributed through their teachers. All attempts were 
logged for data analysis. Whenever a practice was done, student results were also 
updated. 
User actions were also logged. For instance, whenever a student viewed the 
ranking page, the system kept track of this action. This allowed us to perform 
correlation tests between user actions and exercise attempts. 
The learning materials were four graded word lists mentioned in Chapter 2. 
There were totally 4434 words for students to learn. 
Before the experiment, we administered a pre-questionnaire asking about 
students' previous English learning experience (See Appendix C) and a vocabulary 
pre-test. We randomly picked ten words in each of the first three graded word list to 
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test each student. 
After the experiment, we also conducted a post-questionnaire (See Appendix D) 
and a vocabulary post-test. The post-questionnaire asked the subjects of the group 
under AA about their perceptions and experiences in using the system. The 
questionnaire was divided into four sections: learning experience, achievement 
experience, usage experience, and methods and attitudes towards learning English. 
After the experiment, we found that not all students have completed Level 1 
Basic word list. We randomly picked ten words in the first graded word list to test 
each student. In order to have a fair comparison, we only selected the post-test 
results of students who have completed Level 1 Basic word list to study the learning 
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Scheduled 
Revision X adaptive X complete adaptive adaptive 
Adaptive revision (AR) refers to 'revise words that students have difficulties'. 
Complete revision (CR) refers to 'revise all the words' (even if he knows the word already). 
Table 4.1 shows the assignment of three features (master bank, ranking and 
scheduled revision) into different groups. Group 1 is the control group. It doesn't have 
AA features. Group 2 only has scheduled adaptive revision. Adaptive revision (AR) 
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refers to 'revise words that students have difficulties'. Group 3 only has master bank 
and ranking, but has no scheduled revision. Group 4 has all features but the revision 
mode is complete mode. Complete revision (CR) means that the learner has to 
'revise all the words even if he knows some of the word already'. Group 5 does not 
have ranking. Group 6 is the group under A A and has all features. 
Hypotheses 
The following hypotheses are formed regarding gain scores and number of words 
accumulated for vocabulary building. Gain scores stand for the difference between 
pre-test score and post-test score. "Number of words accumulated" means the total 
number of words learned by each student. 
Hypotheses Regarding Number of Words Accumulated 
Hypothesis 1 Students in AA can accumulate more number of words than 
students without using AA. 
(Group 1 vs. Group 6) 
Hypothesis 2 Students with the features of master bank and ranking will 
accumulate more words than those without those features. 
(Group 1 vs. Group 3) 
Hypothesis 3 Students who use adaptive revision will accumulate more words 
than those who use complete revision. 
(Group 4 vs. Group 6) 
Hypothesis 4 Without ranking, students with master bank will accumulate more 
words than those without master bank. 
(Group 2 vs. Group 5) 
Hypotheses Regarding Gain Scores 
Hypothesis 5 Students who have scheduled revision will have higher gain scores 
than those without scheduled revision. 
(Group 3 vs. Group 6) 
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Hypothesis 6 Students who use complete revision will result in higher gain 
scores as those with adaptive revision. 
(Group 4 vs. Group 6) 
Pre-test Results 
We use AN OVA to check if mean scores of groups are all equal. ANOVA is a 
common test instrument accepted by researchers (e.g. Webb, 2007 and Nakata, 2008) 
to compare means between 3 or more groups. According to the pre-test results, there 
are no significant differences in pre-test scores between groups under ANOVA test, 
F(5,162) = .705, p=.62. It means that all groups have a similar starting point. 
Table 4.2 
Means and standard deviations of pre-test scores by group 
Pre-test Scores^ 
b Group n Mean S D � 
1 (Control) 24 17.33 5.44 
2(AR) 31 17.26 5.65 
3 (MB/RA) 26 16.38 7.03 
4 (MB/RA/CR) 27 15.33 5.21 
5 (MB/AR) 32 15.22 6.54 
6 (MB/RA/AR) 28 15.14 7.68 
Maximum score is 30 
b The number of students 
e Standard deviation 
4.2 Quantitative Results 
4.2.1 Vocabulary Accumulation 
Table 4.3 summarizes the means and standard deviations of the number of words 
accumulated by group. We are going to test the Hypotheses 1 -4 based on Table 4.3. 
To see whether the means of two groups are significantly different from each 
other, we use unpaired ^-test which is a commonly accepted test by researchers (e.g. 
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Qing & Peter, 2006 and Patriciah & Johnson, 2008). 
To test Hypothesis 1, we compare Group 1 and Group 6. There is a significant 
difference between the two groups, r(50)=2.98, p<.0\. Namely students in AA can 
accumulate more words than students without using AA. 
To test Hypothesis 2, we compare Group 1 and Group 3. There is a significant 
difference between the two groups, /(48)=2.30, p<.05. Students with the feature of 
master bank and ranking accumulated more words than those without those features. 
To test Hypothesis 3, we compare Group 4 and Group 6. There is a significant 
difference between two groups, ^(53)=2.76,/><.01. Students who use adaptive revision 
will accumulate more words than those who use complete revision. In the complete 
revision mode, students have to revise all the words, even if they have already 
mastered them. Students are therefore less motivated to leam. 
To test Hypothesis 4, we compare Group 2 and Group 5. There is a significant 
difference between two groups, r(61)=0.78, p=.44. Hypothesis 4 is rejected. Without 
ranking, students with master bank alone will not accumulate more words than those 
without master bank. 
Table 4.3 
Means and standard deviations of number of words 
accumulated by group 
Words Accumulated 
Group na Mean SDb 
1 (Control) 24 605.83 370.98 
2(AR) 31 834.65 647.15 
3 (MB/RA) 26 1280.96 1363.83 
4 (MB/RA/CR) 27 664.85 581.16 
5 (MB/AR) 32 971.72 720.93 
6 (AA -MB/RA/AR) 28 1393.54 1221.34 
The number of students 
Standard deviation 
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In summary, our results confirmed the following hypotheses: 
Hypothesis 1 Accepted Students in AA can accumulate more number of words 
than students without using AA. 
Hypothesis 2 Accepted Students with the features of master bank and ranking 
will accumulate more words than those without those 
features. 
Hypothesis 3 Accepted Students who use adaptive revision will accumulate 
more words than those who use complete revision. 
Hypothesis 4 Rejected Without ranking, students with master bank will 
accumulate more words than those without master 
bank. 
Vocabulary Accumulation Over Time 
Figure 4.4 shows the total number of words accumulated per student by group. 
We see that the total number of words, N(t), steadily increases over 57 days. 
However, Group 6 accumulates more words than other groups over time. AA is 
proved to be useful for "vocabulary building", that students can accumulate more 
words over a period of time. This addresses the second research question that the 
approach indeed enhances students' motivation to accumulate their vocabulary. 
Date 
02/25 03/08 03/13 03/18 03/23 03/28 04/02 04/07 04/12 04/17 04/22 
Figure 4.4 The total number of words accumulated per student by group 
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4.2.2 Revision Gain 
Here, we would like to evaluate the usefulness of scheduled revision. Table 4.5 
summarizes the means and standard deviations of pre-test scores, post-test scores and 
gain scores by group. The use of an unpaired /-test on the gain scores in our analysis 
is acceptable since it is commonly adopted in CALL researches (e.g. Shuqin, 2006). 
Knapp and Schafer (2009) pointed out that this use has been conducted for years. 
Table 4.5 
Means and standard deviations of pre-test scores, post-test scores and gain 
scores by group 
Pre-test Scores^ Post-test Scores'' Gain Scores 
Group lib Mean SDC Mean SDC Mean SD� 
1 9 7.11 1.29 7.44 1.71 0.33 0.94 
2 18 6.28 2.21 7.06 2.01 0.78 2.57 
3 11 7.36 2.53 7 2.3 -0.36 1.49 
4 8 5.63 2.23 7.88 1.62 2.25 2.49 
5 19 6.21 2.17 8.05 1.54 1.84 2.5 
6 16 5.81 2.51 7.44 2.24 1.63 2.32 
^ Maximum score is 10 
b The number of students selected in analysis 
e Standard deviation 
We first notice that Group 6 (AA with scheduled revision) gives a positive and 
significant gain score (t=2J2, p<.05) under paired ^-test. This means that the 
post-test score is higher than the pre-test score and the difference is significant. The 
average increase is from 5.81 to 7.44 (27.9%). Similarly, Group 4 (户2.39, p<.05) 
and Group 5 (/=3.13, p<.0\) also have positive and significant gain scores. All these 
groups require learners to do revisions. Nevertheless, to evaluate the effectiveness 
of revision, we need to compare groups with and without scheduled revision. 
To test Hypothesis 5, we compare Group 3 and Group 6 based on Table 5.5. 
Both Groups 3 and 6 have master bank and ranking. There is a significant difference 
between the two groups, t{25)=2A2, p<.05. Students who have scheduled revision 
(Group 6) will have higher gain scores than those without scheduled revision (Group 
3). 
To test Hypothesis 6, we compare Group 4 and Group 6. Again, both Group 4 
and 6 have master bank and ranking. We find that there is no significant difference 
in gain scores between the two groups,�22)=.58, p=.51. Hypothesis 6 is therefore 
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rejected. Students with complete revision will not result in higher gain scores as 
those with adaptive revision. According to the number of students selected in 
analysis of revision gain, we note that in Group 6, the number of learning attempts per 
word (M=2.17, SD=0.42) is significantly lower than that of Group 4 (M=3.56, 
SD=1.34), /(22)=3.87, /?<.01. That means adaptive revision requires less learning 
attempts per word, but gives a similar gain score. 
Ill summary, our results confirmed the following hypotheses: 
Hypothesis 5 Accepted Students who have scheduled revision will have higher 
gain scores than those without scheduled revision. 
Hypothesis 6 Rejected Students with complete revision will result in higher 
gain scores as those with adaptive revision. 
4.2.3 Learning Time Spent and Attempt Done 
Table 4.6 
Means and standard deviations of learning time spent and 
learning attempt done by group 
Group 
Learning Time'^  Learning Attempt 
Mean SDb Mean SDb 
24 8993.17 8623.97 932.96 769.80 
31 11902.61 14560.39 1590.39 1513.74 
26 18101.58 20776.26 2273.42 2467.32 
27 15093.63 14952.17 2194.15 1953.10 
32 14529.97 17675.74 1904.88 1721.85 
28 26428.18 23723.94 3095.25 3085.16 
a The number of students 
b Standard deviation 
e The unit of learning time is second 
d Number of learning tasks completed 
Table 4.6 summarizes the means and standard deviations of learning time spent 
and the number of learning attempt made by group. 
Compared Group 6 with Group 2, there are significant differences in learning 
time W57)=2.87, p<.0\) and learning attempt (r(57)=2.34, p<.05). That is, students 
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Figure 4.7 Average retention rate at each interval after learning a new word 
4.2.5 Delay in Revision 
Not all learners do their revisions on time. Figure 4.8 shows R(t) versus the delay 
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with the features of master bank and ranking will spend more time and do more tasks 
than those without those features on learning. 
A comparison between Group 6 and Group 1 shows that there are significant 
differences in learning time (/(50)=3.41, ；7<.01) and learning attempt (r(50)=3.36, 
j!7<.01). That is, students in AA will spend more learning time and do more learning 
tasks than students without using A A. 
4.2.4 Retention of Words 
In Chapter 3, we proposed R(t), the retention percentage over time, as another 
performance indicator. Figure 4.7 shows average retention rate at each interval (three 
days) after learning a new word in Group 6. The curve labeled "Mean" is the average 
of each student retention rate over interval. The curves labeled "Lower" and "Upper" 
are the lower bound and upper bound of the mean over interval at 95% confidence 
interval respectively. “New word" means the words students have difficulty with. We 
see that the mean curve maintains close to 90% and it is high even after 51 days. 
Besides, there is a significant difference in retention rate between the first interval and 
the 17th interval, /(37) = 3.98, p<.0\. That is, students better consolidate what they 
have learned after about two months. These results show that our revision mechanism 
is very effective in helping learners retain the new words. 
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Figure 4.8 Overall retention rate vs. delay in revision 
4.2.6 Number of Revisions 
Figure 4.9 shows the Average retention rate at each subsequent revision of each 
group provided with scheduled revision in Group 6. It shows the number of revisions 
needed to become familiar with a new word. We see that a learner is not very familiar 
with a new word at the beginning (only 81% recall rate at first revision). As the 
learner revises more, the recall rate increases at each subsequent revision. This 
implies that repeated revisions are necessary for word retention. On the other hand, 
we observe that we don't need sophisticated word activities to build up familiarity. 
Simple word recognition is good enough for vocabulary building. As learners become 
more familiar with the new words, they can then be engaged in productive activities. 
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after a due date in Group 6. It is clear that retention rate drops if students delay their 
revision. This implies that our revision algorithm is pretty effective in defining the 
revision schedule. If learners do not follow the schedule, they will have a higher loss 
of retention. ooooooooooo 0987654321 1 1 
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Figure 4.9 Average retention rate at each subsequent revision 
4.2.7 Word Recognition Time 
During revision, the system will keep a record of the time a student used to give 
a correct answer. We will refer to the time used as response time. Figure 4.10 shows 
the overall average response time at each subsequent revision in Group 6. The curve 
labeled "Mean" is the overall average response time. The curves labeled "Lower" and 
"Upper" are the lower bound and upper bound of the mean at 95% confidence interval 
respectively. We can see that students can use a shorter time to recognize the meaning 
of words at each subsequent revision. Besides, there is a statistical difference in 
response time between revision 1 
suggests the revision mechanism in 
word recognizing speeds. 
and revision 6, ？(5294)= 5.33, p<m. The result 
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Figure 4.10 Overall average response time at each subsequent revision 
4.2.8 Achievement Motivation 
Table 4.11 presents the correlation between the checking of progress ranking and 
the attempts in Group 6. The number of attempts by a learner is highly correlated to 
his or her checking of individual, class, territory and weekly progress. More checking 
of progress is related to more attempts. It is more likely that AA offers the 
performance goal motivation. 
Table 4.11 
Correlation on learning attempts with the checking of progress 
Correlation df 
Individual Progress 0.60** 26 3.82 
Class Progress 0.59** 26 3.77 
Territory Progress 0.57** 26 3.55 
Weekly Progress 0.30 26 1.62 
**p<m 
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significantly positive-correlated with the number of words mastered by each student, 
厂(79)= 0.62, < .01. It is more likely that competitive performance goal can help 
motivate students to engage in more attempts. 
Table 4.12 
Correlation df t 
Peer Progress 0.68** 26 4.77 
** 产 01 
4.2.9 Revision Reminder 
Revision is critical to the success of AA. Whenever a student has words to revise, 
the system will pop up a revision reminder. Figure 4.13 shows the revision delayed 
relative to the percentage of attempts covered in Group 6. It shows that most words 
(80.13%) are revised within five days after the to-revise date. 60.65 % of words are 
revised without delay. This shows that reminders can motivate students to revise 
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Figure 4.13 The revision delayed relative to the percentage of attempts covered 
4.3 Qualitative Results 
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Before the experiment, we conducted a pre-questionnaire to all subjects (168 
students). After the experiment, we administered a post-questionnaire asking 28 
students of Group 6 who comparative experiment about the features and practices 
regarding EasyEnglish. The questionnaire is divided into four sections: learning 
experience, achievement experience, usage experience and methods and attitudes 
towards learning English. Student responses are presented below. (See Appendix E for 
detailed pre-questionnaire results, Appendix F for detailed post-questionnaire results.) 
4.3.1 Pre-Questionnaire Results 
Previous Vocabulary Knowledge 
• Over 80% students agreed that they did not have enough vocabulary to 
support reading or writing, and wanted to learn more English words. 
• 42% students don't know how many words they know. Only 57% students 
claim how many words they know roughly. 
Previous Vocabulary Building Experience 
• In order to build English words, 70% students use dictionary. About half of 
students learn through reading, word lists, or internet access. 
• 67% say that they do not have a clear objective to master a certain number of 
English words. 
In order to learn more English words, they meet the following problems: 
• 42% don't know how many words they need to leam. 
• 48% think it is difficult to leam and memorize English words. 
• 40% don't know about their learning progress. 
• 70% say that after they leam some words, they forget after a period of time. 
• 37% think that learning words (check dictionary, record words, etc.) is 
time-consuming. 
• 40% say that they don't know English phonics and cannot pronounce many 
English words. 
To memorize new English words, they mainly use the following methods: 
• 52% say that they write down the new words for future revision. 
• 37% say that they use associations (e.g. associate words to image, sound, 
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Chinese meaning) to memorize new words. 
• 63% say that they don't have a memorization strategy. Before dictation, 
test or examination, they just read a few times and try to memorize those 
words. 
4.3.2 Post-Questionnaire Results 
Learning Objective 
Before using the system, 64% students do not have a clear objective to master 
English words. After using it, over 80% students think that word lists offered by 
the system can become objectives for them to accumulate the words. 
Master Bank 
• 86% say that the continual increase on the number of their mastered words 
can encourage them to learn. 
• 82% think their ability of word recognition have been improved when they 
see the number of their mastered words increase. 
• 71% say that they have a sense of achievement when their words are 
accumulated. 
Ranking 
• 86% say that after viewing ranking, they learn words in order to increase 
their own or class achievements. 
Scheduled Revision 
• 64% students agree that the EasyEnglish revision mechanism can help them 
revise the words effectively. 
• 82% agree that they are not familiar with the new words in the beginning but 
after a few revisions they can recognize the meaning of those words more 
easily. 
• 71% say that they have a sense of achievement when they successfully recall 
the meanings of the words during revision. 
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Achievement Accumulation 
• 82% think their ability of word recognition has improved when they see the 
number of their mastered words increases. 
• 75% think achievement accumulation is important to encourage learning. 
EasvEnglish 
• 83% think that EasyEnglish is easy to use. 
• 57% agree that using EasyEnglish can increase their confidence to leam 
English. 
Table 4.14 summarizes the major findings of pre- and post-questionnaires. We see 
that the A A approach offers students clear learning objectives, motivates them to leam, 
enhances retention, and gives them a sense of achievement. 
Table 4.14 
Major findings of pre- and post-questionnaires 
Pre- Questionnaire Post-Questionnaire 
Learning 
Objectives 
67% say that they do not have a 
clear objective to master a 
certain number of English 
words. 
81% students think that word 
lists offered by the system can 
become objectives for them to 
accumulate the words. 
Attitude 48% think that vocabulary 
learning is difficult. 
82% think their ability of word 
recognition has improved when 
they see the number of 
mastered words increases. 
Retention 70% will forget the words after 
a period of time. 
82% say they can recall the 




71% agree that the 
accumulation of words give 
them a sense of achievement. 
Motivation 85% think that master bank 
encourages them to leam. 
86% think that ranking 
encourages them to leam. 
Scheduled 
Revision 
82% agree that they start to 




Recall that three research questions are discussed in Chapter 2. The first question 
is whether learners can accumulate more words and retain them with the use of AA. 
With regard to vocabulary accumulation, we prove that Hypothesis 1 is 
acceptable. Students in AA can accumulate more number of words than students 
without using AA. Besides, we find that Hypothesis 2 is acceptable. Students with the 
features of master bank and ranking will accumulate more words than those without 
those features. 
Regarding retention, we show that Hypothesis 5 is acceptable. With master bank 
and ranking, students who have scheduled revision will have higher gain scores than 
those without scheduled revision. The use of scheduled revision in AA indeed can 
help students retain the words learned. We see that the retention of mastered 
vocabulary maintains close to 90% and it is high even after 51 days. This shows that 
our revision mechanism is very effective in helping learners retain the new words. 
Besides, revision mechanism in our study is effective for students to improve their 
word recognizing speeds based on the quantitative results. According to the 
post-questionnaire results, 82% agree that they are not familiar with the new words in 
the beginning but after a few revisions they can recognize the meaning of those words 
more easily. 
The second research question asked was whether AA can enhance students' 
motivation in vocabulary building. We show that Hypothesis 1 and Hypothesis 2 are 
acceptable. Students with the features of master bank and ranking will accumulate 
more words than those without those features. This result is consistent with the 
questionnaire results. 86% say that the continual increase in the number of their 
mastered words can encourage them to learn. 86% say that after viewing ranking, they 
leam words in order to increase their own or class achievements. Besides, we find that 
students with the features of master bank and ranking will spend more time and do 
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more tasks than those without those features. It is important that students are 
motivated to continue to learn to ensure the mastery of words learned in their 
personalized master bank. These results demonstrate that awareness of learning 
progress is important and motivate students to learn. 
We show that Hypothesis 3 is confirmed. Students who use adaptive revision will 
accumulate more words than those who use complete revision. In the complete 
revision mode, students have to revise all the words, even if they have already 
mastered them. Students are therefore less motivated to leam. 
The third research question asked was whether A A can enhance students' 
retention in vocabulary building. We prove that Hypothesis 5 is accepted. Students 
who have scheduled revision will have higher gain scores than those without 
scheduled revision. The use of scheduled revision in AA indeed can help students 
retain the words learned. Moreover, Hypothesis 6 is rejected. Students who use 
complete revision will not result in higher gain scores as those with adaptive revision. 
In our experiment, we find that students with complete revision mode make more 
learning attempts per word than students with adaptive revision mode. Adaptive 
revision is more efficient than complete revision. 
We see that the retention of vocabulary maintains close to 90% and it is high 
even after 51 days. This shows that our revision mechanism is very effective in 
helping learners retain the new words. Besides, based on the quantitative results, the 
revision mechanism in our study is effective for students to improve their word 
recognition speeds. According to the post-questionnaire results, 82% agree that they 
are not familiar with the new words in the beginning but after a few revisions they can 
recognize the meaning of those words easier. The scheduled revision can help 
students better organize what they have learned since they can retrieve the knowledge 
in their brains with a shorter time after several revisions. 
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Chapter 6: Conclusion 
In this thesis, we proposed an innovative achievement accumulation (AA) 
approach to computer-aided language learning (CALL). The approach is based on 
theories of achievement motivation to encourage learners to master the knowledge 
and satisfy performance goals. The AA approach offers a new paradigm of thinking. 
Students are provided with a personalized master bank to store all the exercises they 
have learned, and are frequently reminded to revise those exercises that they have 
difficulty with. As a result, students accumulate their achievements and consequently, 
and have a stronger sense of progress in learning. 
We first reviewed Computer-aided Language Learning in Chapter 1, and 
considered three key factors in designing a new approach to CALL: awareness, 
personalization and revision. In Chapter 2, we studied achievement motivation with 
two common achievement-based implementations — mastery learning and 
personalized system of instruction (PSI). We then discussed the AA approach and its 
design features, and explained why AA can be effective for language learning. 
Chapter 3 applied AA to vocabulary building. We showed that by providing a 
personalized word bank, word lists, simple practices, and revision reminders, students 
are motivated to accumulate new words, revise them periodically, and have a high 
retention rate. Chapter 4 summarized our results and discussions of comparative study. 
It showed that AA can enhance motivation and learning effectiveness in vocabulary 
building. Many students spent hours in learning new words. 
It is found to be very useful for learners to build up their basic vocabulary. We 
are interested in extending the A A research in three directions: 
1. As discussed in Chapter 3, different learning activities serve a different learning 
purpose. We are interested to explore different activity forms to see which 
ones can be more applicable in other aspects of language learning. We are also 
interested to see if we can identify activities that can address the mastery of 
productive capability. 
2. Most Hong Kong students have acquired some English background. We are 
interested to see if AA can be applied to learning a language which is totally new 
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to a user. In this aspect, we have created two prototype courses, Japanese and 
Malay, in which the learners are really beginners. We have some preliminary 
results, but we need to develop more content and conduct a wider study to 
demonstrate its feasibility. 
3. The A A approach is good for learners to acquire background knowledge in the 
form of simple activities. We are interested to see if AA can be applied to 
learning non-language subjects. We have created a Chinese Changjei Input 
classroom, an IPA phonetics classroom, and a chemistry classroom. We need 
to develop a methodology to identity the most appropriate activity form for 
learning specific subjects. 
We are pleased that our research has received both local and international 
attention. Our paper "EasyEnglish - An Innovative System for Vocabulary Building 
based on Awareness Strategies" was accepted for presentation in EuroCALL 2008 
Conference held in Szekesfehervar, Hungary on 3-6 September, 2008. The 
EasyEnglish system is now being used in over 30 schools in Hong Kong, and is 
covered by local newspapers. We are now exploring future research works including: 
(1) identifying effective forms of learning activities for other aspects of language 
learning, (2) extending to languages that are totally new to a learner, and (3) 
extending to non-language subjects. 
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Appendix A: Questionnaire 
EasyEnglish 
Student Questionnaire 
EasyEnglish lets you leam, store and revise words to improve your English word 
power. You are the pilot student using EasyEnglish. We hope to listen to your 
comments regarding EasyEnglish. 
Background 
1. Have you ever experienced web-based learning? • Yes • No 
2. Do you have a computer to do web-based 
learning at home? • Yes • No 
3. Which computer is your main access to using 
EasyEnglish, at home or at school? • At home • At school 
4. Does your computer at home have speakers? • Yes • No 
5. Does your computer at home have microphones? • Yes • No 
If you have not ever used EasvEn2lish, please answer Question 6-7 ( Not need to 
answer Question 8-20 ) 
6. What is the reason you have 
not ever used EasyEnglish? 
• No 
computer 









• have personal 
computer n o t h e r s 
If you have ever used EasyEnglish，please answer Question 8-26 
8. Do you think EasyEnglish is easy to use? • Yes • No 
9. Do you think EasyEnglish assist your master 
English words? • Can • Cannot 
10. Will you continue to learn English words using 
EasyEnglish? • Yes • No 
11. My Dictionary: do you think the 
feature that that looks up words in 
dictionary and then saves them for 
future revision is useful? 
• Very 





12. Mastered Words: can knowing the 
number of words they mastered clearly 
encourage you to leam in order to 
increase this number? 
• Very 




13. English Word Lists: can Basic, 
General and Academic word lists 
offered by the system encourage you to 
build your basic vocabulary? 
• Very 
Yes 
• Yes • No • No 
comments 
14. Ranking: after viewing ranking, will 
you revise words in order to increase 




• No • No comments 
15. Learning Objective: in the main page 
showed a learning objective that 
achieve Copper medal, can it make you 
hope achieving this assigned objective? 
• Very 
Yes 
• Yes • No • No 
comments 
16. Word Reading: can word recording 
comparison between the word 
pronunciation and the corresponding 




• Yes • No • No 
comments 
17. Revision Reminder: will you try to 
complete revision as the system 
reminds you to revise words? 
• Very 
Yes 
• Yes • No • No 
comments 
18. Peer Online: can knowing who is 
online in the system encourage you 
learn with each other? 
• Very 
Yes 
• Yes • No • No 
comments 
19. Messaging: can messaging with 




• Yes • No • No 
comments 
20. Reading Articles: can reading articles 
and importing those words in articles 




• Yes • No • No 
comments 
Word Practice 
21. Which practice type do you like to do word 
practice? 
• Multiple 
choice • Spelling 
22. Which practice type can make them master more 
words? 
• Multiple 
choice • Spelling 
Grammar Practice 




24. Which practice type can make them 
master more grammar questions? 
• Multiple 
choice • Verification 
25. Do you think the level of 
grammar practice is acceptable? 
• Sure • Easy O Acceptable • Difficult 
26. Do you expect that there is 
grammar teaching materials to 
master basic grammar concept? 








Students Yes No 
1. Have you ever experienced web-based 
learning? 158 94% 6% 
Students Yes No 
2. Do you have a computer to do 
web-based learning at home? 158 96% 4% 
Students At home At school 
3. Which computer is your main access to 
using EasyEnglish, at home or at school? 155 84% 16% 
Students Yes No 
4. Does your computer at home have 
speakers? 158 96% 4% 
Students Yes No 
5. Does your computer at home have 
microphones? 155 51% 49% 










6. What is the reason you have 
not ever used EasyEnglish? 42 4.8% 11.9% 47.6% 
35.7 
% 





7. What reasons can make you use 
EasyEnglish? 42 54.8% 19% 26.2% 
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Use Question 








Students Can Cannot 
9. Do you think EasyEnglish assist your 
master English words? 136 85% 15% 
Students Yes No 
10. Will you continue to leam English 
words using EasyEnglish? 135 73% 27% 
Feature Question 





11. My Dictionary: do you think 
the feature that that looks up 
words in dictionary and then saves 
them for future revision is useful? 
135 73.3% 26.7% 0 0 
12. Mastered Words: can 
knowing the number of words they 
mastered clearly encourage you to 
learn in order to increase this 
number? 
139 14.8% 55.6% 13.3% 19.3% 
13. English Word Lists: can 
Basic, General and Academic 
word lists offered by the system 
encourage you to build your basic 
vocabulary? 
139 14.1% 54.1% 14.8% 20% 
14. Ranking: after viewing 
ranking, will you revise words in 
order to increase your own or class 
achievements? 
135 10.4% 60% 9.63% 20% 
15. Learning Objective: in the 
main page showed a learning 
objective that achieve Copper 
medal, can it make you hope 
achieving this assigned objective? 
135 28.9% 36.3% 17.8% 17% 
16. Word Reading: can word 
recording comparison between the 
word pronunciation and the 
corresponding user pronunciation 
can help you leam pronunciation 
better? 
135 11.1% 50.4% 16.3% 22.2% 
96 
17. Revision Reminder: will you 
try to complete revision as the 
system reminds you to revise 
words? 
134 21.5% 40% 13.3% 24.4% 
18. Peer Online: can knowing 
who is online in the system 
encourage you leam with each 
other? 
135 17.8% 45.9% 15.6% 20.7% 
19. Messaging: can messaging 
with classmates encourage you to 
leam with each other. 
135 17.8% 38.5% 25.2% 18.5% 
20. Reading Articles: can reading 
articles and importing those words 
ill articles into your personal 
library increase your word library? 
135 20% 38.5% 22.2% 19.3% 
Word Practice 
Students Multiple choice Spelling 
21. Which practice type do you like to do 
word practice? 150 89.3% 10.7% 
22. Which practice type can make them 
master more words? 150 73.3% 26.7% 
Grammar Practice 
Students Multiple choice Verification 
23. Which practice type do you like to do 
grammar practice? 150 70.7% 63.1% 
24. Which practice type can make them 
master more grammar questions? 149 29.3% 36.9% 
Students Sure Easy Acceptable Difficult 
25. Do you think the level of 
grammar practice is acceptable? 151 6.6% 24.5% 57.6% 11.3% 
Students Very Quite No No comments 
26. Do you expect that there is 
grammar teaching materials to 
master basic grammar concept? 
152 7.24% 44.08% 16.45% 32.24% 
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•絕對會 •會 •沒意見 •不會 •絕對不會 
3.學習進度：你掌握字詞的數目不斷增加’會否鼓勵你學習？ 
•絕對會 •會 •沒意見 •不會 •絕對不會 
4.複習提示：系統會提示你複習到期的字詞，會否助你記憶有關字詞？ 
•絕對會 •會 •沒意見 •不會 •絕對不會 
5.成果排名：觀看排行榜’會否鼓勵你學習字詞’提高個人或本班成績？ 
•絕對會 •會 •沒意見 •不會 •絕對不會 
6.複習經驗：你是否同意，學習新字時，開始會不熟悉，經過幾次複習後 
愈來愈能認出字詞的解釋？ 
•絕對同意 •同意 •沒意見 •不同意 •絕對同意 
7.回憶經驗：你會在生活中回憶起曾複習多次的字詞嗎？ 




•絕對會 •會 •沒意見 •不會 •絕對不會 
9.完成字列：當你完成學習每一個字列，會否有成功感？ 




•會 •沒意見 •不會 •絕對不會 
11.認字能力：當你看見字詞數量加增，會否覺得認字能力有提升？ 
•絕對會 •會 •沒意見 •不會 •絕對不會 
12.累積成果：你認爲累積成果，對鼓勵你學習重要嗎？ 
•絕對重要•重要•沒意見 •不重要 •絕對不重要 
EasyEnglish使用經驗 
13.你覺得EasyEnglish系統容易用嗎？（Z選答案） 
•非常容易•容易•沒意見 •困難 •非常困難 
14.你是否同意使用EasyEnglish，增加你學習英文的信心？ 
•非常同意•同意•沒意見 •不同意 •非常不同意 
15. EasyEnglish的複習機制，越熟悉的字詞，就隔越長時間才複習。你是否同 
意能有效幫助你善用時間複習？ 
•非常同意•同意•沒意見 •不同意 •非常不同意 
16.其他意見 
英語學習的方法和態度（請在最適合形容你的空格內加上Z號） 





















































Appendix E: Pre-Questionnaire Results in 
Comparative Study 
Number of students: 168 
男 女 
性別 33% 67% 
優良 良好 一般 未如理想 
自我評估英文水平 5 % 21% 59% 15% 




24% 57% 17% 2 % 





文字彙？ 50% 70% 48% 46% 5 % 
知道 大約知道 不知道 
3.你知道你現在掌握了多少個英文字詞 
嗎？ 1% 57% 42% 
0-1000 1000-2000 2000-3000 3000-5000 5000以上 
大約知道 27% 18% 31% 15% 9 % 
有 沒有 


















Appendix F: Post-Questionnaire Results in 
Comparative Study 
Number of students: 28 
男 女 
I 1 生別 29% 71% 
優良 良好 一般 未如理想 
自我評估英文水平 0% 39% 57% 4% 
知道 大約知道 不知道 
1 .你知道你現在掌握了多少個英文字詞 
嗎？ 11% 64% 25% 
0-1000 1000-2000 2000-3000 3000-5000 5000以上 
大約知道 22% 39% 17% 11% 11% 


















36% 50% 4% 4% 7% 
絕對 
同意 







21% 61% 11% 7% 0% 
經常會 有時會 不會 很少會 沒意見 
7.回憶經驗：你會在生活中回 
憶起曾複習多次的字詞嗎？ 7% 71% 18% 4% 0% 
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25% 46% 11% 4% 14% 
9.完成字列：當你完成學習每 








11% 71% 7% 0% 11% 
絕對 
重要 




果，對鼓勵你學習重要嗎？ 7% 68% 4% 0% 21% 
非常 
容易 





29% 54% 11% 0% 7% 
非常 
同意 
同意 不同意 非常 
不同意 
沒意見 
1 4 . 你 是 否 同 意 使 用 
EasyEnglish，增加你學習英文 
的信心？ 
11% 46% 14% 0% 29% 
英語學習的方法和態度 
從未 很少 有時 常常 總是 
23.我發現有時英語學習能給我帶來一種深深 
的個人滿足感。 
7.00% 50.00% 29.00% 14.00% 0.00% 
24.我嘗試把我學會了的英語知識連繁到其他 
的學科上。 
4.00% 29.00% 46.00% 21.00% 0.00% 
25.我會被強差人意的成績挫傷，並會因此而擔 
心自己下一次英語測驗的表現。 
18.00% 21.00% 29.00% 25.00% 7.00% 
26.我認爲學習英語考試範圍以外的內容是沒 
有意義的。 
21.00% 61.00% 14.00% 4.00% 0.00% 
27.我覺得只要我一旦投入，幾乎任何英語課題 
都可以是十分有趣的。 
4.00% 21.00% 50.00% 14.00% 11.00% 
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28.如果我發現此科有些我不能解釋的地方，我 
喜歡爲此建立新的解說。 7.00% 46.00% 25.00% 21.00% 0.00% 
29.縱使我已很努力溫習測驗，我仍然會擔心自 
己英語科的表現未如理想。 7.00% 36.00% 29.00% 18.00% 11.00% 
30.我學習英語的目標主要爲通過考試，所以我 
盡可能用最少的時間來溫習會考的內容。 7.00% 36.00% 46.00% 4.00% 7.00% 
31.我努力學習英語是因爲它是一種十分有趣 
的語言。 18.00% 36.00% 21.00% 25.00% 0.00% 
32.當我閱讀英語課本時’我嘗試把新的內容連 
繫到我已知的課題上。 7.00% 39.00% 36.00% 18.00% 0.00% 
33.無論我喜歡與否’我知道英語成績理想是確 
保找到一份高薪工作的好方法。 0.00% 21.00% 25.00% 21.00% 32.00% 
34.我的目標是盡可能少用功就能通過英語科 
考試。 7.00% 25.00% 32.00% 21.00% 14.00% 
35.我花費頗多的空餘時間去尋找更多有關英 
語堂上討論過的有趣話題。 11.00% 54.00% 25.00% 4.00% 7.00% 
36.當我閱讀英文教科書時’我會嘗試理解作者 








4.00% 29.00% 46.00% 14.00% 7.00% 
39.在大部份的英語堂時間’我會希望回答老師 








14.00% 25.00% 46.00% 14.00% 0.00% 
42.我認爲背誦模擬答案是在英語科拿取合格 




4.00% 39.00% 46.00% 4.00% 7.00% 
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Appendix G: Newspaper Cutting 
Retrieved from: www.mmgpaoncws.com on 20 February 2008 entitled “日玩 5 小時 
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